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Large Slag Plant in Birmingham, Alabama 
Has Ready-Mix Plant in Connection 


Addition to Concrete-Mixing Plant Will Make It One of Largest in Existence 
By W. E. TRAUFFER 


of Birmingham, Alabama, operates a slag 

crushing and screening plant in that city 
which has, in connection, a ready-mixed concrete 
plant. Both of these went into operation early in 
1925, the concrete plant being among the first of 
its kind in this country. A new all-steel addition 
to the slag plant was completed last year. A new 
addition to the concrete plant is under construc- 
tion and will be in operation some time in May of 
this year. 


Te Sloss-Sheffield Steel and Iron Company 


The operations are at 32nd Street and Ist Ave- 
nue in the geographical center of Birmingham and 
a short distance from the business center. Slag 
is obtained from the Sloss-Sheffield furnaces which 
are onlv a few hundred feet distant. Both fur- 
naces at this plant were rebuilt about a year ago 
so that the flue dust, containing iron, potash and 
coke breeze, which formerly went to waste, is now 
retained. In addition to reducing the cost of pro- 
ducing pig iron this change produced a very hard 
tough slag which has a crushing strength up to 
35,000 lb. per sq. in. 
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New Screening Plant (left), Old Screening Plant (center), Concrete Plant (right). Slag Piles in Background 
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Slag Plant. Sand Bins in Right Foreground. 
New Screening Plant Behind 


Source and Handling of Slag 
Molten slag from the furnaces is poured into 


two pits and allowed to cool, one pit being filled 
while the slag is being removed from the other. 
A Marion 2-cubic yard electric shovel on caterpil- 
lars loads the slag into steel railroad bottom-dump 
cars which are hauled under the Ist Avenue via- 
duct and onto a wooden trestle at the crushing 
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Sloss-Sheffield Furnaces, from Top of Slag Plant. 
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plant. The slag discharges into a steel hopper 
under the trestle which is covered with bars form- 
ing 9-inch square openings to keep out all over- 
size. The hopper discharges through a gate onto 
a 42-in. inclined belt conveyor on 60-ft. centers 
which discharges into a Symons No. 5!4 cone 
crusher. An Allis-Chalmers 100-h.p. motor drives 
both conveyor and crusher. This crusher is suc- 
cessfully reducing 200 tons per hour of this ex- 
tremely hard slag to 214-in. and under. 

The crusher discharges into a Montgomery 
bucket elevator which lifts the slag 90 feet to the 
top of the plant. This elevator has 30-in. by 8-in. 
buckets and is driven by a 75-h.p. Westinghouse 
motor. The elevator pit and the crusher founda- 
tion are concrete. The elevator discharges into 
a split chute, half of the material going to the new 
plant and half to the old. 


The New Screening Plant 


At the new plant the slag discharges onto a 
short belt conveyor which feeds the first of four sets 
of Hum-mer single-deck vibrating screens. This is 
a 5-ft. by 11-ft. double screen with 114-in. mesh. 
The oversize goes to a second double screen with 
134,-in. mesh, while the throughs go to a third set of 
screens. The second screen discharges’ the 
throughs directly into a bin and the oversize into 
a steel chute back to the crusher. 

The third set of screens consists of two single- 
deck, 4-ft. by 5-ft. screens which, at the time of 
the visit to the plant, had */,-in. mesh wire cloth. 
The material passing through these screens goes 
directly into a bin while the oversize goes by an- 
other short belt conveyor to a fourth set of screens. 


7 





Shovel Loading Slag in Foreground 
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Top of New Screening Plant. Screen Cloth Being Changed in a Hum-mer Screen 





Loading Slag from Bins into Cars of Birmingham Street Railway Co. Bucket Elevator from Primary Crusher to 
Storage at Right 
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This set also consists of two 4-ft. by 5-ft. single- 
deck screens with 14-in. mesh. The oversize goes 
to one bin, the material passing through to an- 
other. 

The steel bin which supports the framework of 
the screening plant and into which the vibrating 
screens discharge consists of five compartments 
each having a capacity of 300 tons. Each com- 
partment has two one-ton capacity Blaw-Knox 
batchers for loading into trucks and a chute for 
loading into railroad cars on a siding next to the 
bins. Manhattan conveyor belting and Square D 
safety switches are used throughout. 


The Original Screening Plant 


The slag from the elevator to the older plant 
discharges through a steel chute into a 5-ft. by 24- 
ft. revolving screen with a 12-ft. dust jacket. This 
screen divides the slag into three regular commer- 
cial sizes and dust. The dust is used for drive- 
ways, garage floors, and parking lots. The re- 
volving screen and the first conveyor at the new 
plant are driven by the same motor that operates 
the bucket elevator. The wooden bins into which 
the screen discharges have a total capacity of 200 
cu. yd. Cars or trucks can be loaded by chutes 
on both sides of each bin. The entire slag plant 
has a capacity of 1,200 tons in a ten-hour day. 


Symons Cone Primary aera _ Adjacent to the original plant on the opposite 
side from the new plant are two wooden sand bins. 
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Ready-Mix Plant from South 
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Batch Hoppers and Belt Conveyor Under Bins 


The larger bin which has a 50-cu. yd. capacity con- 
tains coarse Montgomery sand and the smaller bin 
with a 20-cu. yd. capacity contains finer Selma 
sand. This sand is shipped into the plant by rail 
from those two localities and unloaded by a Brown- 
ing steam locomotive crane with a 114-cu. yd. 
Hayward bucket into the bins or into a stockpile. 


Hum-mer Screens in New Screenhouse 
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View from Top of Screenhouse, Showing Conveyor 
To Concrete Plant 


The Present Mixing Plant 


A 22-in. belt conveyor operating on 340-ft. cen- 
ters runs under all of the bins and up to the top 
of the concrete plant. Each of the bins discharges 
onto it through special gates. This conveyor is 
driven at the head end by a 15-h.p. Allis-Chalmers 
motor and discharges into a split chute with a 


Motor and Speed Reducer Drive for l-cu. yd. Mixer 
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cutout on each side allowing discharge into any of 
the four bins, two of which contain sand and two 
slag. These discharge by gravity into two Blaw- 
Knox weighing batchers, one for each of the two 
mixers. 

The batcher for the one-cubic yard mixer is 
equipped with a Strait beam scale and the one 
for the two-cubic yard mixer with a Standard 
beam scale, the last 200-pounds showing on a dial. 
Both of these are Smith tilting mixers and are 
equipped with Koehring Batch-meters for regulat- 
ing the time of mix. The one-yard mixer is driven 
by a 25-h.p. Allis-Chalmers motor through a Foote 
speed reducer and the two-yard mixer by a 40-h.p. 








Northern Sack Cleaner. Weighing Hopper for 1-cu. yd. 
Mixer at Left 





concrete leaving the plant is thoroughly inspected, 
two men from a well-known tesing laboratory be- 
ing present at all times for this purpose. The 
cement is tested before use and each customer is 
furnished with 7-day and 28-day compression tests 
of the concrete, both at the plant and on the job. 
The delivery ticket accompanying each _ batch 
shows the mix, brand of cement, and time of mix, 
and it is signed by the inspector. The present plant 
has a capacity of about 100 cubic yards of con- 
crete per hour and produced 135,000 cubic yards 
in 1928. 


Addition to Concrete Plant 


The concrete plant is being enlarged. A new 
two-yard Smith mixer will be installed where the 
one-yard mixer now is, and the one-yard mixer 
will be moved to the end of the building. An Erie 
weighing batcher is to be used with the same type 
of Standard scale now in use on the present two- 











Standard Seale and Weighing Hopper for 2-cu. yd. Mixer 


Allis-Chalmers motor through a direct gear drive. 

Cement is dumped into the mixers by hand. The 
sacked cement is unloaded direct from cars into 
the wooden cement storage house which has a ca- 
pacity of 1,700 barrels. It is handled on Fair- 
banks hand trucks and elevated to the mixing floor 
by a Link-Belt barrel elevator. Water measuring 
tanks are used on both mixers. A Northern bag 
cleaner is used for cleaning cement sacks. 


All of the concrete is hauled by contract in trucks 
with round cornered steel dump bodies although 
many of the large users haul in their own trucks. 
The hauls ordinarily run from 1 to 10 miles but 
concrete has been hauled 29 miles successfully. All 








Sack Elevator in Concrete Plant 
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yard mixer. The cement will be handled in bulk, 
unloading from the cars being done by a power 
scraper and a Fuller-Kinyon pumping system car- 
rying the cement to the bins. The steel framework 
has been erected by the Ingalls Iron Works and 
the eight-car capacity steel cement bin will be in- 
stalled by the Birmingham Welded Products Com- 


pany. 

The Fuller-Kinyon pump is already in place in 
a concrete pit and a Chicago Pneumatic 12-in. by 
10-in. air compressor which will furnish air for 
the pumping system has been installed. Weller 
screw conveyors will carry the cement from the 
bin to the weighing batcher. Two small aggre- 
gate bins will be erected adjacent to the cement 
bin. 

C. M. Fisher, superintendent of the crushing 
and screening plant, maintains his office in a small 
concrete and brick building next to the plant. This 
also houses a General Electric 7!4-h.p. generating 
set which furnishes current for the Hum-mer vi- 
brating screens. It has also a shower room for 
the use of the employes. J. E. Donelson is general 
manager of the concrete mixing plant. 





Combines as Viewed By an English 
Authority* 

Coming to the controversial, but no doubt inter- 
esting subject, I am fairly certain that the topical 
subject in the quarrying industry at the moment is 
the word “Combines.” Incidentally, this is not con- 
fined to the quarrying industry only, as we know; 
particularly those who own motor cars or petrol- 
driven engines know this. The quarrying industry 
took fifteen minutes or more longer to breakfast 
the other morning, and allowed its coffee to grow 
cold, reading the prospectus of a company which 
had been floated to finance a combine of a number 
of quarries in this country. It is not an exag- 
geration to say the announcement in the morning 
press of the floating of this company startled not a 
few quarry folks who were not in the know. 

The grouping of a number of small firms into 
one large firm, as far as one can judge in the 
quarrying industry up to the present, leads to pros- 
perity. Some of the combines, when worked as 
small individual quarries, were not successful. In 
the recent combine which was brought to our notice 
the other day, the quarries forming the group, with 
one doubtful exception, have been running as suc- 
cessful enterprises for years, so that in this case 
it cannot be taken that this combine was formed in 
an endeavor to turn losing businesses into pros- 
perous concerns. The motive for the combine must 
have rather been to make certain, by taking away 
cut-throat competition among themselves, the con- 
tinuance of that prosperity. 





*Abstract of a paper read by S. McPherson before the South 
pag eae of the Institute of Quarrying, at Cardiff, March 
o! ’ ’ 
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When I use the word “combine,” I mean a com- 
bination of firms joined together for the benefit of 
all. And now I am going to deal with other com- 
binations of quarrying interests which I recom- 
mend for the good of the industry in general. I 
am strongly of the opinion that any quarry which 
cannot pay a fair wage to its men should close 
down; but there are times when the question of 
wages has to be discussed around the table, and I 
hold that wages questions, be they for an increase 
or a decrease, can be amicably arranged far easier, 
with less friction and fairer to all parties, when the 
employers in a district are combined to deal with 
the representatives of the men as a body, and not 
each quarry settling its own labor questions. I 
can remember when sett-makers could not be pro- 
cured to cope with the demand for setts, and when 
each quarry in an extensive sett-making district 
settled its individual wages question. The result, 
I suggest, was that setts were not made as well as 
they candidly should have been. Now setts must 
be properly dressed, and the men themselves are 
suffering, as they cannot make the former quantity. 

Another form of combine that is necessary in 
every district is the Combine of Quarry Owners 
to fix selling prices. I know that wherever this is 
mentioned the buyers raise their eyebrows, purse 
their lips, and threaten to put padlocks on their 
order books. Well, is it worth while working for 
nothing? Would it not be better to play for noth- 
ing? Granted one is very loth to shut down one’s 
business, but no one can go on indefinitely losing 
money and better either to demand a fair price for 
your stone or cut your losses. One can take it for 
granted that unless owners get together to demand 
a fair price for their stone in districts where prices 
through competition are not sufficient to pay a fair 
wage to the men, and show a reasonable return on 
the capital, they will never get a fair price. People 
will say that where there are agreements between 
manufacturers on selling prices, the buyers are 
fleeced. Such a thing is possible where there are 
monopolies, but a monopoly and a working ar- 
rangement to get a fair price are two absolutely 
different things. Sales of roadstone are pretty 
much localized. Each group of quarries has its in- 
dividual, more or less, market. 

Then we are told, if this is done, a reduced out- 
put means an increased cost per ton for. produc- 
tion. It may be so, but am I not right in saying 
that the increase per ton in production in the 
modern, well-equipped quarry, with up-to-date 
plant and a comparatively small number of men, 
the extra cost per ton would be a very small sum. 
Would it mean 1d. per ton to some quarries to cut 
their production down by 10 per cent? Would it 
mean even 3d. per ton? Say it meant 3d. per ton 
and the increase in price put on by arrangement 
was 6d. per ton—say with a production of 100,000 
tons per year at present. 
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The Operation of the Dry Harbor Sand and Gravel 


Corporation 
By DANIEL J. HAUER 


in the city of New York is produced on Long 

Island. This island is partly glacial, and sed- 
imentary deposits of sand, gravel, and clay are 
found here and there, mixed with large boulders. 
In the glacial drifts, the sand of some localities 
needs very little washing. 

Some of the operations are conducted on an ex- 
tensive scale. In the smaller plants one finds only 
hand operations or simple machines producing a 
few tons per day. The average large operator, 
through his own distributing stations or dealers, 
sells over extensive territories although, in the 
Boro of Queens, there are some large plants that 
produce for local distribution only. 

The Queens Boro is the most rapidly growing 
section of New York City. Originally it was a 
county made up of Long Island City and numerous 
small villages and towns. Now it is being rapidly 
knitted together as a city of factories and homes; 
but still there are vacant areas in plots of ten acres 
or more, scattered in the central part of the boro 
and along its edge bordering on Nassau county. 
It is on such undeveloped land that the Dry Har- 
bor Sand and. Gravel Corporation is conducting its 
pit operation in Elmhurst. 

All land is valuable in New York City, no mat- 
ter for what purpose it is used. The development 
of this company is at Eliott Avenue and Dry Har- 


Tin greater part of the sand and gravel used 


bor Road, from which it takes its name. It con- 
sists of eleven acres of land, having a value of 
approximately $33,000 per acre. It is doubtful if 
other sand pits have such a land value per acre. 

The production operation is simply, yet well 
planned; and is carried on under the direction of 
Wm. E. Davies, president of the company, and 
Jacob Schade, the superintendent. A general view 
of the pit and the plant is shown herewith. In the 
center is seen the worked-out part of the pit, where 
operation was commenced about three years ago. 
The screening plant was then located where it is 
now shown, and a Sauerman bucket was used to 
excavate the sand and gravel and pull it to a 
grizzly in the rear of the plant. The material went 
through the grizzly to a bin, the boulders being 
cast to one side. A bucket elevator carried the 
products to the screen house on top. 

After this part of the pit was worked out, the 
plant layout was re-designed and a larger output 
obtained. The sand bank stands about sixty feet 
high. The top soil of more than a foot is exca- 
vated by a one-yard P & H gasoline shovel, and is 
sold to landscape gardeners and contractors. The 
overburden is then stripped by the gasoline shovel 
and is used for refilling purposes in the pit, for 
ultimately the ground will be used for building de- 
velopment. 

The Sauerman 2-cubic yard drag-line bucket is 














Plant and Pit, Dry Harbor Sand and Gravel Company 
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used to excavate and convey the gravel. This com- 
pany has experimented with several different types 
and makes of bucket excavators, but has had the 
best result with this type. The bucket is operated 
over a distance of 250 feet by a National Hoist 
double-drum engine, operated by a General Elec- 
tric 75 h.p. motor. The masts for operating the 
drag-line can be seen in the picture. The sand 
and small gravel are dumped through a grizzly 
into a hopper that feeds onto the 24-inch belt con- 
veyor. ' 

The larger gravel and boulders are held on the 
grill. These are thrown by hand into a 20-in. by 
10-in. Farrel and Bacon crusher, and thence de- 
livered onto the belt conveyor. This crusher is 
operated by a 30-h.p. General Electric motor. 

The belt conveyor was designed and built by 
the Hansklor Engineering Company. The belt, as 
well as the belts on the motors, were made by the 
Goodyear Rubber Company. The conveyor has 
three speeds and is operated by a 30-h.p. Westing- 
house motor. During the winter, when the plant 
is operated for small production only, the belt is 
run at a slow speed but, during the spring and 
summer, the high speed is used. A thousand cubic 
yards are produced daily, this being equal to about 
1,400 tons. The belt conveyor is an important part 
of the production equipment in this operation. 

The crushing of the stone at the foot of the 
conveyor is an economic feature to be commended, 
for the production is thereby increased and the 
gravel brings a larger price than the sand. It is 
possible for the conveyor to transport the broken 
gravel but it cannot easily carry the larger stones. 
During the winter season there is not much sale 
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for the gravel so it is stored upon idle land and 
sold during the spring months. The gravel is re- 
loaded from the stock piles by the P. & H. power 
shovel. 

The belt conveyor discharges into the screens. 
Formerly screens of a different type were used 
but they proved unsatisfactory. They were ex- 
pensive to maintain and they provided less than 
half of the present output. Consequently they were 
taken out and the present ones were installed by 
the Universal Road Machinery Company. One of 
these 60-inch screens, 12 feet long, has a sand 
jacket 9 feet long surrounding it. 

The sand goes through the jacket into two sand 
storage bins, while the gravel is discharged into 
a bin at the end of the jacket. The larger sized 
stones are discharged from the screen into a chute 
and are carried to an 8-in. by 14-in. Universal 
crusher, are reduced in size, and then are carried 
by an 8-inch bucket elevator 35 feet high to the 
gravel bin. 

The screens are operated by a 15-h.p. General 
Electric motor with three speeds for operation, so 
that it is possible to screen from 500 to 1,000 cubic 
yards of sand and gravel per day. Hitherto hav- 
ing experienced much trouble with this part of 
the plant, the president of the company is emphatic 
in his commendation of the present screening plant 
and the company manufacturing it; and he stated 
that PIT AND QUARRY and the Hand Book had been 
helpful in solving his problems. 

The Universal crusher and the bucket elevator 
are operated by a 30-h.p. General Electric motor. 
All machines are belt-driven. 

The products of this company are screened sand 

















Grizzly, Crusher, and Part of Pit Conveyor 
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and gravel, mixed sand and gravel, bank sand, and 
white sand. Nearly the entire production is sold 
to dealers, so the cost of selling is reduced to a 
minimum, but this practice brings about one con- 
dition that had to be met in the design of the 
bins. The dealers’ trucks come early in the morn- 
ing and make repeated trips until two or three 
o’clock in the afternoon. Consequently an ample 
supply must be on hand for morning delivery and 
the trucks must be loaded promptly. This last con- 
dition—quick loading—is met by the use of Blaw- 
Knox gates on the bins. 

The matter of ample supply has been met by 
doubling the size of the bins. During the after- 
noon, the bins are filled to capacity ready for morn- 
ing delivery. In this practice the supply is main- 
tained during the delivery hours and, at the end 
of the day, storage is retained for the next day’s 
delivery. 

Many makes of trucks are used for the deliv- 
ery of the sand and gravel but, for its own use 
in hauling overburden, gravel, and sand, the com- 
pany has a fleet of Mack trucks. 

More than a half million cubic yards of sand 
and gravel have been excavated from this pit. The 
excavation is taken to the water level only, for to 
go below water would mean a curtailment in out- 
put and would increase the expense of pumping. 





The Mutual Relations and Responsi- 
bilities of Mechanical Industries 

Not all economic accounts can be sensed or ex- 
pressed in monetary values. In every industry sig- 
nificant factors of everyday operations are with- 
out any items of cost in present-day ledgers. Pro- 
cesses and methods of operation which seem in- 
separable from a manufacturing business usually 
fail to be recognized in inventories, and yet they 
must have been acquired, at some stage or other 
during the evolution of this same business, per- 
haps at substantial outlays of effort and cash. 

Manufacture is often considered as one industry 
whereas it really comprises many and diversified 
industries. The making of sugar and the produc- 
tion of automobiles are separate industries with 
little in common except that each requires factory 
buildings equipped with power-driven machines. 
We might contrast hundreds of other general kinds 
of manufacturing, pointing out their seeming in- 
dependence of one another except in minor details. 
Yet there generally is a subtle if not tangible in- 
terdependence between any two of them which is 
discernible if we give thought to this question. 

It is said that every mechanical activity of today 
has at least'a few symptoms of its pioneer ancestor, 
a manual method. We agree, further, that every 
manufacturing operation is indebted to the incep- 
tion of the steam engine, the acknowledged an- 
cestor of every present-day power motor. 





In this world’s scheme of things everything must 
improve with time: stagnation means deteriora- 
tion. The occupations of primitive men were few 
indeed. Nobody knows how many occupations could 
be tabulated today. Still we can conceive lineal re- 
lationships between the few occupations of early 
man and every one of our present-day vocations. 
Industries themselves have evolved as inanimate 
entities that comprise groups of occupations, and 
their growth has been due to ramifications that 
have emanated from the elementary occupations. 
The metal worker of today inherits tools and us- 
ages not only from the legendary Tubal Cain but 
from his predecessor, the stone-age man, and 
from the later woodworker. Metal mining ante- 
dated, by centuries, coal mining, but it developed 
devices and practices that have been adopted in 
the coal industry. On the other hand, coal mining 
was a young industry when mechanical power units 
were being conceived and, no doubt, the necessities 
in this industry mothered many inventions that 
now are commonplace in metal mining. 


The working of quarries has prevailed since pre- 
historic times and hence it is a venerable indus- 
try. During its course through the ages it has had 
many opportunities to profit by adopting practices 
or devices that had been developed in contemporary 
arts. Today, therefore, a modern quarry offers 
little resemblance to one of King Solomon’s quar- 
ries. 


We aim today at the eventual utilization of na- 
tural resources of power in performing every use- 
ful act that formerly demanded manual labor. 
Quarrymen are becoming overseers of machines. 
But we have not attained our ideal in this matter 
for still there are jobs around pits and quarries 
that are not at all mechanical, while there are 
other jobs which, although performed with me- 
chanisms, are not being performed as well as are 
corresponding jobs in other industries. 


The inference is that the operators of these 
plants might study this question to the end of 
ascertaining how the operators in the other in- 
dustries meet similar situations and what devices 
they have adopted to supplant manual labor. In 
his survey, a non-metallic operator would do well 
to give particular attention to the two major min- 
ing industries. In most pits and quarries: one will 
find devices or pieces of equipment that could be 
displaced to good advantage by corresponding ar- 
ticles that are universal in coal mining and metal 
mining. 

We offer the suggestion that officials of non- 
metallic plants would do well to discuss these mat- 
ters with the salesmen-of equipments for mines. 
Contrarily we might suggest to such salesmen that 
they are curtailing their own interests in not cul- 
tivating the acquaintanceship of the purchasing 
agents in the non-metallic industries, 
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Lime Quarry in Massachusetts Has Novel 
Advertising Scheme 


HE Miller Lime Products Corporation, of 

West Stockbridge, Massachusetts, has opened 

a new quarry near its plant which is reached 
by a narrow-gauge road laid along the bed of an 
old projected railroad which was never built. It 
has been, therefore, an economical matter to pro- 
vide cheap transportation, as the quarry cars are 
hauled the short distance by the company’s Ply- 
mouth gasoline locomotives. 

This new quarry has been developed for the pur- 
pose of obtaining stone for the company’s new 
product known as Flour Finishing Lime, which it 
is advertising and pushing with marked success 
because of the large bulk that is secured when it is 
slaked, as well as an account of its first-rate 
quality. 

An interesting feature of the bagging of this 
lime is that F. S. Wilson, the superintendent, has 
found it advantageous to close the opening of the 
valve bags with a heavy metal paper rivet to keep 
out the air. To accomplish this he uses a pair of 
paper-fastening pliers especially designed by the 
Neva-Clog Company for fastening heavy paper. 

One feature of this product is the advertising 
which is being conducted. The company has issued 
a pamphlet describing the finishing lime, how it 
should be handled and why, and giving its partic- 
ular advantages. Another piece of literature gives 
figures showing the savings in dollars and cents 
which the company claims can be realized, while 











Interesting Rock Structure in Old Quarry 
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F. S. Wilson Sealing a Bag of Lime 
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still another leaflet gives the location of several 
important building operations, with the names of 





= 


PIT AND 





View in New Quarry 


the plastering contractor and supplier in each case. 
Sweet’s catalog is also made use of. The results 
of this have been gratifying. In fact, this com- 
pany believes in advertising and uses it for all of 
its materials, so that the new product is merely a 
culmination of a well established practice. It 
seems probable that other lime producers might 
set forth the qualities of their particular products 
in more or less similar ways, with equal benefit 
to themselves. 





Bethlehem Mines Corporation Has 

Issued a Comprehensive Safety Code 

All large industrial corporations have fallen into 
line with modern ideas about safety first, and most 
of them go to considerable expense in their honest 
efforts to administer these humanitarian practices. 


Safety codes are far from uncommon. All are 
commendable but some are much more elaborate 
than others. On April 1, 1929, the Bethlehem 
Mines Corporation made effective a code that is 
outstanding in the quarry industry. 
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The title of the company lends itself well to the 
slogan Be More Careful (BMC). A substantial 
folder of eight payes carries the safety code that 
governs all operation in quarries. Any employe 
violating any rule is subject to discharge. A coupon 
is provided for the signature or symbol of the 
employe to whom a copy is issued, and this is filed 
as evidence that this employe either has read the 
code or has had it read and explained to him. 

Rules are first laid down for foremen. Then fol- 
low in succession, minute rules under the head- 
ings: drilling, primary blasting, secondary blast- 
ing, stripping, quarry pit, plant, loading railroad 
cars at bins, transportation, cranes, shop, and gen- 
eral—in all 111 regulations. The following dozen 
rules are selected at random as an indication of the 
scope of this code. 


Foremen: At all times keep the department clean and the 
buildings well lighted. 

Drilling: On all cribbing built during the winter months, 
the ties must be toe-nailed to prevent slipping. 

Primary blasting: All paper from powder boxes must be 
thrown over bank as soon as box is emptied. 

Secondary blasting: Fuses must noi be coiled on the rocks 
but should lie straight to prevent crossing. 

Stripping: The boom and bucket on drag-line must not 
swing over men working in the stripping pit. 

Quarry pit: When the shovel is loading, men must stand 
at a distance of at least twenty feet from the car. 

Plant: No machine unit shall be set in motion, except by 
the operator in charge or in his presence. 

Loading railroad cars: Car loaders are forbidden to ride 
on the train of cars while the railroad company is 
making a shift. 

Transportation: Flying switches will not be tolerated. 

Cranes: The crane must be clamped to the rails with out- 
riggers drawn while operating. 

Shop: The operator on a “circular up saw” must not stand 
in front line of travel of the saw. He must stand at 
the side of the lumber he is feeding. 

General: Good conduct is expected—horse play or fooling 
will not be tolerated. Never fool with compressed air 
or electricity. 

The rules were compiled from suggestions that 


had been collected from employes and bosses by 
the safety committee. 





Conference to be Held in May 

The Federal Trade Commission has authorized 
a trade practice conference for the gypsum indus- 
try on May 28, in New York City. Commissioner 
William E. Humphrey will preside. 

Approximately forty per cent of the industry, 
including fifty per cent of the producers east of 
the Rocky Mountains, has applied for representa- 
tion at the conference. Among the trade practices 
proposed for the discussion are price discrimina- 
tion, misrepresentation and secret price rebates. 

Commenting on the above dispatch, R. E. Haire, 
president and general manager of the Canada 
Gypsum and Alabastine Company, Paris, Ont., says 
that the results of the conference will be watched 
with interest by his company. The Paris company 
is affected in this respect, that the prices are now 
so low in the United States as to allow manufac- 
turers of that country to export to Canada and 
under sell the Canadian product, notwithstanding 
the important duties. 
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How to Make a Quarry Pay 


S. McPHERSON* 


UCH a paper as this, presupposes that quarries 
S do not pay, but I do not admit for one moment 
that all quarry owners are running quarries 
as charity organizations. I know many quarries 
which do bring their owners a fair return for 
their enterprise and capital, and these quarries, I 
believe, are the ones which have the essentials 
which I consider necessary to make a quarry pay. 
I also know quite a few quarries which unfor- 
tunately have not been profitable concerns, and I 
am of opinion, in most cases, the reasons for their 
failure can be found if one went carefully into the 
matter. As a doctor diagnoses one’s bodily troubles, 
I do not think it unlikely that a quarry expert could 
very frequently diagnose the inner troubles of 
some—in fact many—unsuccessful quarries. 

I, personally, do not for one moment claim to be 
a professor of quarrying, but not a few people of 
late years have had the confidence in my knowl- 
edge of the industry to call me in to advise them 
either when starting a quarry, taking over a quarry 
that has been a failure with some other owners, or 
when they have not been able to make a success of 
their own property. In many cases I have come to 
the conclusion that bad management has often 
been the cause of failures. Not always bad man- 
agement on the part of the quarry manager. Some- 
times the owners or directors by interference with 
the work of their manager, not accepting his 
recommendations or refusing him proper plant and 
facilities for working the business, have been the 
cause of the quarry not paying. 

It seems to me that many people have the mis- 
taken idea that quarrying stone as a business 
proposition is the simplest thing on earth. That 
if one has a hill of rock and some money he can 
turn the two into a profitable concern, because 
someone not far away is making a profit with a 
quarry. Those of you who have knocked about the 
country a little must have met instances of good 
business men sinking money in a bit of rock and 
losing it, simply because, having the rock, they did 
not engage a man of sound quarrying experience 
to run the quarry for them. 


There are certain essentials which I consider 
necessary to make a quarry pay. Tabulated they 
are as follows: 


1. Plenty of good rock. 


2. The rock in a situation where it can be economically 
taken by road, rail or sea to the market. 


3. Labor saving plant and machinery of modern type. 

4. An efficient organization for the management of the 
quarry and the marketing of the -product. 

I am taking it for granted that the individual or 


firm has sufficient capital to run the business. 





*Abstract of a paper presented before the South of Scotland 
Branch of the Institute of Quarrying, at Glasgow, Scotland. 


Good Rock 


I do not say that good rock for a roadstone 
quarry is necessarily the hardest rock obtainable. 
As a matter of fact, the situation of the quarry 
has a great deal to say as to the quality the rock 
need be to find a ready market. For example, there 
are counties where limestone predominates, and 
where the cost of transport of granite, basalt, or 
whinstone makes these stones very expensive. The 
consequence is that limestone will find a ready 
market as a roadstone in that county, and the hard 
granite or whinstone will also find a market in that 
county in the form of chippings, although the price 
of them is considerably above the price of lime- 
stone chippings. Good stone is an elastic term, and 
what one requires is a stone equal in quality to 
what he has to compete against in the available 
market. 


Situation of Quarry 


If one has a quarry some considerable distance 
from the sea or the railway, it does not follow that 
that quarry cannot be made to pay; but if he has 
to compete with other quarries which, with stone 
as good as he has, are on the rail or sea, having 
therefore no haulage to pay, the man with the 
quarry away from the sea or rail stands a very 
poor chance in these competitive times. In fact, 
even if the quarry or quarries on the sea or rail 
have a slightly inferior stone, it isa 100 to 1 chance 
they will soon put the other chap out of business. 

It must be understood that I speak in general 
terms. A quarry away from the sea or rail may 
be favorably situated for local trade and make a 
good profit. 


Plant and Machinery 


The days of the “simple” methods of manufac- 
ture at a quarry are gone for ever. Only in a 
municipally owned roadstone quarry can the small 
single crusher, small screen, and portable engine 
drive be tolerated. Even in the quarries with the 
smallest production, all hand labor possible must 
be eliminated. 

Wheelbarrows in a quarry are a sign of money 
going to waste. The same, generally, can be said 
of horses. Hand-mixed tar-macadam, and hand- 
drilling are methods which should only be seen in 
pictures of quarrying in the good old days. I am 
not going to endeavor to tell you what plant and 
machinery you require. That would be an im- 
pertinence, and each quarry requires machinery 
to suit its individual conditions. But I do say, the 
successful quarry has to cut its manufacturing 
costs down to the absolute minimum—which does 
not mean cutting its rates of wages down to starva- 
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tion point, but cutting its gross wages bill down 
through having the most modern labor saving de- 
vices obtainable. 

Now, it must not be assumed that I mean one 
has to have plant and machinery and practically 
no labor, to make a quarry pay. Circumstances 
alter cases, and what is required to bring a profit 
to one quarry might eat up the profit of another. 
For example, you know Hillhouse quarry and plant 
at Troon. Now, I take it for that quarry and the 
cutput which can be disposed of, it is an ideal plant, 
but for some quarries it would be an impossible 
proposition for various reasons. I know a plant a 
great many miles from here where every possible 
known contrivance for the saving of labor has been 
installed. To pay its way, it will require to have 
to find a market for a very large output. 

On the other hand, I have friends who have com- 
paratively small quarries who are doing very well 
financially. They have no very elaborate plants, 
but if you were permitted to look carefully into 
their business you would find that they have no 
superfluous labor. Nor will you find them with a 
big old-fashioned steam engine eating coals at 25s, 
per ton, and so on. 

You want a modern plant to meet the circum- 
stances. 

Municipal Quarrying 

Digressing for a moment. Having mentioned 
municipal quarries, although it has really no direct 
bearing on the subject as I have preferred to deal 
with it, there is no doubt municipal quarrying in 
certain districts has gone far to make privately- 
owned quarries non-paying concerns. And, in many 
cases, municipally owned quarries, begun like not a 
few privately owned quarries by people who know 
absolutely nothing about the practical side of the 
business, but, more fortunate than the private in- 
dividual, able to use other people’s money to carry 
out their fads and ambitions, and with the means 
of hiding any excess in costs without the fear of 
the bankruptcy court before them, have a most 
unfair advantage over the people who have sunk 
their capital in the industry. 


The advantages the municipal quarry has over 
the privately owned quarry are numerous. They 
are not faced with the same restrictions by law 
as we are. They can pay any sort of wages they 
wish. In fact, in cases where Boards of Guardians 
are starting quarrying to find employment for 
those who have been in receipt of Poor Law relief, 
the Ministry of Health will not allow them to pay 
over 9s per week for single men, with a maximum 
of 34s, 6d for married men, for a week of 44 hours. 
Boards of guardians do not wish to pay these 
starvation rates, but they have no option. They 
can give the men a bit of dinner extra if they 
wish to. 

Then again, the quality of the production from a 
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quarry owned by a local authority need not be of 
an equal quality to that demanded by the engineer 
from a privately owned quarry. And he can make 
it convenient for himself to use all the production 
of his plant. I mean, when he produces his own, 
he will use every size from dust to the largest size 
he turns out; but when he buys he demands stone 
to certain specifications, and frequently when a 
quarry could pay if it could dispose of all sizes pro- 
duced, it does not pay owing to his having to stock 
sizes which are not in demand on the market he 
supplies. 


I will just add that every quarry owner and 
official and workman must be on the alert to stop 
local authorities from being empowered to do 
municipal trading. 


Efficient Organization 


Candidly, so much depends on this that it should 
be bracketed with No. 1. Given numbers 1, 2 and 
3, and not 4, any quarry will go “bust.” And by 
efficient organization I do not only mean efficient 
quarry management, nor do I mean that one re- 
quires a large staff for a comparatively small 
quarry. If the quarry is owned by a company, the 
directors, even if themselves experienced in the 
quarrying industry, require a manager who is ex- 
perienced, and they must be guided by him. He 
requires their co-operation, not their criticism. He 
should be able to explain to them either in writing, 
or by word of mouth as they require, why he wishes 
to spend capital and what the savings will be from 
the expenditure of the capital. He should keep, or 
have got out for him if the business is a large one, 
proper detailed costs of production, show them to 
his directors so that they can see at a glance 
exactly how things are going. They, the directors, 
have to go by results, by the figures submitted to 
them, and by the explanation of exceptional costs 
or circumstances which arise at times. 


I do not advocate elaborate cost systems, but I 
certainly do advocate simple costing systems. And 
a cost system to be of value must be correct. By 
knowing, say weekly, the exact cost per ton to the 
second place in decimals of every operation in the 
production, he can at once lay his finger on weak 
spots. He can then use his brains to reduce the 
cost of any operation. 


Selling the production is part of the organization 
that requires the right man. Anyone can sell below 
his competitor an article of equal merit. But to 
sell at even the same price as your competitor is 
salesmanship, and calls for special ability. 





At a small mining camp in Boulder county, 
Colorado, known as Jamestown, there is a very 
high grade deposit of feldspar from which ship- 
ments are occasionally made. The 1928 produc- 
tion was slightly in excess of 2,000 tons. 
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. Keeping Lost Time Within Bounds 


Here’s a Plan for Preventing Delays from Going Unheeded — Delays which 
Are Small Individually But Large in the Aggregate. The Article Explains 
in Detail How an Analysis of Lost Time Helps to Hold Down Costs 


By J. J. BERLINER 


N ALL large plants the loss in output due to 
| delays may become of considerable importance. 
It is marvelous how many preventable delays, 
unless they are under intensive control, can and do 
take place in the average industrial. They are fre- 
quently made up of small periods—one-tenth hour, 
two-tenths hour, three-tenths hour are the average 
times. However, when these fractional hours are 
added together the whole becomes quite frequently 
of appreciable size and well worth the endeavor of 
the executive to control and reduce. 

Many do not carry forward a record of delay 
hours by department or by plant. It is a question 
how the managing executive of such a plant can 
intelligently handle his shop without these records. 

Praise or censure of minor operating officials is 
considerably reinforced when delay-hour facts are 
in the hands of the executive. Without these rec- 
ords, the true production possibilities are unknown 
and vital information as to weak links in the 
methods and organization is lacking. 

Even when a record of delay hours is compiled, 
the executive probably has no conception of the 
possibilities of delay analysis until the value of 
each 1 per cent delay reduction has been brought 
to his attention. 

~ An analysis of existing delays with determina- 
tion of reasonable standards and the dollar value 
of each 1 per cent delay reduction is an investiga- 
tion that can show large continual savings. The 
following case is an illustration of the value of 
delay analysis: 


ie g va sn. oue kaw he eek wae 80 per cent 
ls i Sy eau iis aie 20 per cent 


Available productive hours, one month......... 40,000 
ee 8,000 
ee 32,000 
Standard hours, one month, 80% of 32,000..... 25,600 
Average wage paid, cents per hour ............ 50 
Value of output, one month................... $100,000 


Upon analysis it is determined that 8 per cent is 
a reasonable delay percentage possible of attain- 
ment. Then the avoidable delay hours are 4,800 
hours (8,000—3,200). 

If a plant is operating on a declining market, it is 
necessary to treat this possible saving in a con- 
servative manner. In this case there-is no demand 
for a large production. The concern is working to 
orders only and a greater volume of production 
than that represented by $100,000 per month is 
not desired. So 4,800 hours represents that num- 


ber of workmen who can be laid off due to lack of 
work. 


Considering a 200-hour period, 4,800 hours rep- 
resents 24 men. Having these facts, it would be 
necessary for the factory manager and production 
department so to plan the work and man the ma- 
chines that the payroll can be intelligently reduced 
by 24 employees. This reduction demonstrates a 
possible saving of $2,400 per month (4,800 hours 
at 50 cents per hour), less a small increase in over- 
head. For each 1 per cent of delay between 20 
per cent and 8 per cent a saving of $200 is ob- 
tained ($2,400 divided by 12 per cent). A $2,400 
possible saving per month on a productive payroll 
of 200 employees is worthy of management’s best 
efforts. 


Such a man-hour reduction may be partly ac- 
complished by the following method: Assume ma- 
chine No. 10 had only 35 hours actual work out of 
a possible 50 weekly available hours. In this case 
the total delay hours of the man on machine No. 
10 is 15, which is 30 per cent delay. Two em- 
ployees operating two other units might approxi- 
mate the same proportion of delay. It would be 
necessary so to train two employees that either one 
of them can take over the necessary work as it 
occurs on the third machine and thus eliminate the 
third man from the payroll. 


The whole shop may be analyzed in this manner. 
Those machines or units that can be handled by 
part-time service would be ascertained. The effect 
of various degrees of plant activity such as say 
90 per cent, 75 per cent and 25 per cent productiv- 
ity on the various production centers would be in- 
vestigated and a standard of employee attendance 
to those centers for each percentage of productiv- 
ity determined. The work of such a determination 
can be greatly assisted by the standards of accom- 
plishment and the official operation sheets. 


Such a preparation should have taken place pre- 
vious to the slump, or when the first indications of 
the slump were apparent. Compared with the 
usual impulsive “hit and miss” payroll reduction, 
this plan should save many thousands of dollars by 
cutting down the force in an intelligent, econom- 
ical and gradual manner. In shops where a “flying 
squadron” has been developed, such an organiza- 
tion can materially assist in this policy. Even 
now, on a rising demand market, this practice 
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would undoubtedly greatly assist in the gradual 
increase of production by adding labor in an in- 
telligent, standardized manner. 

If the plant is operating on a demand market 
and increased production is wanted, the possible 
gain is greater. In the case assumed, the standard 
hour output for the month was 25,600. If the value 
of the product in the month considered is $100,000, 
then the money value of each standard hour is 
$3.90. When a recovery of 4,800 actual hours is 
obtained, due to the elimination of delays, it is 
fair to assume that these delay hours can be trans- 
formed at 80 per cent efficiency into standard 
hours, furnishing 3,840 additional standard hours. 
This represents just so much increased output. At 
the rate of $3.90 per standard hour the value of the 
possible additional output is $15,000 ($3.90 «3,840 
standard hours). This is quite a material gain. It is 
a 15 per cent increase on the month’s output. For 
each 1 per cent of delay between 20 per cent and 8 
per cent of $1,250 is made ($15,000—12 per cent). 


The cost per unit output is considerably lowered. 
The only additional major cost for the increased 
output is material. Administrative cost, selling 
cost, and labor cost all remain the same. Over- 
head would be slightly increased by the payment of 
an incentive to the foreman or superintendent for 
the improved performance. This figure of $1,250 
It is 
a gain in production value. The net profit figure 
would probably be about 40 per cent of this (or 
$500), considering the usual proportionate cost 
values of labor, overhead and material. 


In order to obtain the amount of delay hours in 
a plant, it is necessary to institute records for this 
purpose. It is common practice to use a job ticket 
or work ticket as the initial medium to obtain 
delay hours. Whenever a productive worker is de- 
layed in producing, and if the delay is .1 of an 
hour or greater, such delay should be recorded. If 
a job ticket system is used, this delay would be 
recorded on a separate job ticket (which should be 
of different color in order to be easily distinguished 
from the productive job ticket). If a daily work 
ticket is in use it would be necessary to make a 
record of the start and stop times of the delay on 
the ticket. This work ticket would also include the 
start and stop times of the productive jobs handled 
by the particular employee whose record is cov- 
ered by the ticket. 


It is essential to develop a standard nomenclature 
for delays. Each plant will have its own peculiari- 
ties in this regard. Therefore a set of names can- 
not be enumerated which will satisfy the require- 
ments of all plants. Some names which might be 
used are as follows: 

Breakdown: This delay includes all breakdowns 
of machinery and power. It does not include 


is not a net profit for each 1 per cent delay. 
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breakdown of cranes or trucks. It applies only to 
the productive tools which the employees operate. 

Tools and Fixtures: This delay includes all 
trouble due to poor, dull or broken tools and fix- 
tures. (If this classification is of considerable 
amount it might be advisable to further subdivide 
it to those of an avoidable and unavoidable nature.) 

X-Wait Work: This delay includes all hold-ups 
due to lack of material upon which to work or lack 
of orders. 

Wait Crane: This includes all delays due to wait- 
ing for cranes to move material. 

X-Wait Help: This delay includes all time ex- 
pended in waiting for help to assist in the opera- 
tion of machines. 

Machine Change: This delay includes all time 
expended in making set-ups necessary in changing 
from one job to another. In some plants this time 
would be included in the standard time of the job 
for which the set-up is made. In such a plant there 
would be no machine change delay classification. 

Miscellaneous: This includes all delays not oth- 
erwise classified above. When pressure is exerted 
to reduce certain excessive delays and eliminate 
others, there is a strong temptation to allocate 
some of these delay hours to “Miscellaneous,” or 
to some other classification whose percentage is 
low. Therefore, in recording delays it is most nec- 
essary that the clerk or foreman be very careful to 
designate that classification to which the delay 
should be charged. A check, made by the produc- 
tion office two or three times a week of certain 
delays and their reasons will prevent most of this 
wrong “loading,” if there is any. 

Delay hours as taken from the work ticket 
should be recorded on a delay record. 

From this a pay period compilation of these 
daily records should be made. (The same form 
can be used.) It is from these figures that an 
analysis can be made to assist in predetermining 
the standards correctly. 

In the previous list of delays all those classifica- 
tions which can and should be eliminated are 
marked with an X. A minimum standard percent- 
age (of available hours) should be set for all other 
classifications. The determination of these stand- 
ards and the development of plans to reduce delay 
hours is a most interesting, but large job. 

A recapitulation of delays covering five centers 
of production activities in one department (G) of 
a New York State plant is shown in delay analysis 
table. This table represents a compilation from 
records covering department operations for 49 
weeks in 1920. The available and actual hours, as 
well as actual delay percentages, are shown for 
each activity. The predetermined standard delay 
hours and standard delay percentages are also 
shown for each activity. At the bottom of the 
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Delay Recapitulation 

















Activity No. 1 Period 49 Weeks Department G Period 1928 
Department G 1928 . a 
a l a =e Bee Nussienl a ais Actual determined 
| A - N - | “ . M.| H ? 
| Delay a |Average| _ | P. M. | Times | oi pag centage Available |_ | a Minin um 
| Hours | Hours| “co | « | % | P.M. Hours | duced | Re- Hours ; 
| aa \Reached| | | duced ane Percentage sand Percentage 
- ~$— = | —- | — | ——— — | —— |] — —— | ——— | —-— — |---| —-— — ours ours | 
Breakdown. ..| 884.7 |32109.7| 2.735] .8 | 1.5 | 6 480 | 404.7| 45.0 —--—-— a nf en 
Tool and Fix-| | | | | Activity 1. 32109 5754 17.9 2113 | 6.6 
tures.......| 811.9 |32109.7) 2.53 | 2 4 ot 8 | 255 | 555.9 | 68.6 Activity 2. 3 21992 2538 16.2 j 1716 7.8 
Wait Tools. ..| 279.9 |32109.7, .87/ .0 | 0 (Bea 279.9 | 100.0 Activity3.........| 1271 195 15.3 56 44 
Wait Work. ..{1011.3 |32109.7| 3.10 | 0 ae 0 |......./1011.3 | 100.0 Activity 4.........| 9041 1744 19.3 948 10.4 
Wait Crane... .|1987.1 |32109.7| 6.20 | 2.5 | 2.5 | 2 | 802 |1185.1 | 59.3 Activity 5... 179 58 32.4 17 9.5 
Miscellaneous.| 778.9 |32109.7| 2.45 | 1.0 } 1.8 17. | +576 Tee) ee! SSS ea 3 : am Se | 
parce somal Teal ance Bisa Ginenl hae Rhee Meads Secwtads Menctoll TOTALS | 64593 11289 | 17.4 4850 7.5 
TOTALS... .|5753.8 |32109.7| 17.9 |.......| €.6 |........ 2113 |3640. | 63 2 = —  ta98SSOCOC=CSCS~CSstSS 
Note: P. M.—Predetermined Minimum. 1928. Average Delay Seaman phihes beste vcxaditat neni teters wend ere 
a SS 6459: 
a ° ‘ 4850 
Eliminating One Man Out of Three 1928. Predetermined Minimum Delay - ; : Sgt - . er 
- ; T » OF 29 < 64593 
Assume machine No. 10 had only 25 hours actual work 1928. Actual Minimum Total Payroll Period Delay (From Records). . . 11.6¢; 
out of a possible 50 weekly available hours. In this case — 192s. Actual Minimum Total Payroll Period Delay (From Records)... 23.8; 


the total delay hours of the man on machine No. 10 is 15, 
which is 30 per cent delay. Two employees operating two 
other units might approximate the same proportion of 
delay. It would be necessary so to train two employees that 
either one of them can take over the necessary work as it 
occurs on the third machine and thus eliminate the third 
man from the payroll. 


sheet it will be noted that the lowest and highest 
period delay percentages for department G in 1920 
were 11.6 per cent and 23.8 per cent respectively. 
These performances are compared to the total pre- 
determined stanacard delay of 7.5 per cent. This 
comparison indicates a possible saving from the 
1920 average of 10 points or $2,000 per month, 
using 17.4 per cent delay as a base. 


An analysis of 6 delay classifications for activity 
No. 1, Department G, for 49 weeks of 1920 is 
shown. The total delay hours and their percentage 
of available hours for each delay according to each 
particular classification was obtained. The mini- 
mum delay percentages for each delay of the 49 
weeks was also recorded. 


A standard delay percentage for each delay clas- 
sification was determined. A certain reasonable 
number of delay hours should be allowed for 





Longer Term Analyses Which Tell Their Own Story 
Its study should be made with every factor considered. 
There are certain reasonable delays which it is never pos- 


sible to eliminate entirely—thus determination of a stand- 
ard minimum for any one class of delays. 


an intensive time study of the operation of all 
cranes. The record results of this study demon- 
strated the possibility of attaining the percentage 
of 2.5 per cent for this classification. ‘Miscella- 
neous” delays included those due to man hurt, test- 
ing and necessary unstandardized work on the 
product, and so on. 

The total predetermined minimum delay percent- 
age for activity No. 1 is 6.6, which is a considerable 
reduction from the average for 49 weeks of 17.4 
per cent, as indicated in the tabulations. 

The analysis of each delay classification devel- 
oped facts of vital importance with which to build 
up the standard for each type of delay and thus 
obtain a total standard delay of Activity No. l, 
which appeared possible of attainment under ener- 
getic and intelligent application by the foreman. 
By building up the standard delays for Activities 
2, 3, 4, and 5, in a manner similar to that described 


“breakdown” classification. Such delays can never for Activity No. 1, a total predetermined standard 
be eliminated entirely. In the department consid- dew tue Disentment G of 75 per cont was oe 
; ered they were too high by approximately 50 per Palade: 

cent. A predetermined —— delay percentage In order to attain such standards for plants and 
; of 1.5 (which had been attained 6 times out of 49) departments an incentive should be developed for 
QO was finally agreed upon and set up as a standard the executives in charge. 
: possible continuous attainment. Such incentive must be so designed as to pay to 
‘ Cicteies g at the D elays Sp wail cally the foreman or foremen a low percentage of their 

a ; a pay period wage for what would be considered a 

, _ “Tool and Fixture” trouble can also never en- small accomplishment compared to the standard, 

tirely be eliminated. A predetermined minimum  pyt yet better than the average usual accomplish- 
S percentage of .8 per cent was set up asa standard went. The pay period wage is not altered. Any 
f for this delay classification. (This percentage had jycentive- obtained is in addition to the regular 
S been attained five times out of 49). wage. 
: “Wait Tools” and “Wait Work” delays should not A tentative curve to control such an award is 

exist. No percentage is allowed for either delay. illustrated. It will be noted that an incentive equal 
° By proper planning they can be entirely eliminated. to 20 per cent is paid for 100 per cent performance; 
ad A reasonable delay percentage for “Wait Crane” 7.5 per cent delay is 100 per cent performance and 
d and “Miscellaneous” was determined. The stand- 13.5 per cent delay is zero performance. As the ac- 
; ard percentage for “Wait Crane” delay, the largest complishment approaches 7.5 per cent delay, the in- 





single cause for delay, was arrived at mainly from 





crements of reward increase. Between 8.5 per 
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cent and 11.5 per cent delay the difference in 
award is only 2.5 per cent. The effort is increas- 
ingly greater as the delay percentage decreases; 
therefore the reward for the effort involved is pro- 
portionally increased. 


In developing such a plan of award it is advis- 
able to include other factors beside those bearing 
directly upon delay percentage. These factors may 
be such as labor, turnover, scrap percentage, effi- 
ciency, ratio of indirect labor to total labor, and 
so on. 


In the curve covering the delay percentage fac- 
tor previously discussed, it will be observed that 
the portion below the zero accomplishment line 
takes a sharp inclination downward. This portion 
is developed on the principle that any delay per- 
centage performance higher than 13.5 per cent 
should be heavily penalized. A minus value is 
given to the bonus percentage for such delay per- 
formance and reduces by that amount any plus 
values which might be obtained from good accom- 
plishment in the other factors. 


In order to display the manner in which the 
total accomplishment is obtained, it is best to con- 
sider the following performances: 


Factor 
Delay 
Efficiency 
Serap . 
Expense material 


Bonus Percentage Earned 


In this case the executives concerned will not 
receive any bonus percentage on their period wage. 
This does not mean that 3 per cent would be sub- 
tracted from their wage. 


Their month’s salary, as previously stated, would 
not be affected at all by a minus percentage. If, 
however, the executive cannot or does not get into 
the plus bonus class within a reasonable period of 
time, such a condition would call for rather a rigid 
investigation and analysis as to the reasons. 


The development of the curves controlling the 
other factors and the determination of the “activ- 
ity percentage factor” which, in such a plan, mod- 
ifies the algebraic total of the accomplishment per- 
centages of all factors, cannot be discussed in this 
article. Let it suffice to say that the curves have 
been drawn from data based upon a careful and 


intelligent study of past performances. They are 
by no means the development of theoretical prop- 
ositions. 

It should be noted that the analysis of delays in 
detail will furnish vital information as to where 
the executive can best direct his attention in his 
efforts toward reducing costly delays. His line 


of action is clearly and definitely marked out for 
him. 


QUARRY 


Where the Greatest Stress 
Should Be Laid 


Those delays which might be low in percentage, 
although not near 100 per cent performance, can 
be temporarily neglected. Intensive attention 
should be devoted to those classifications which 
are high in percentage—perhaps the highest one 
first. As the executive gets control of and reduces 
each delay classification he will commence to get 
into the bonus earning percentages. 

Under the effective incentive of additional re- 
ward he will develop new methods to reduce and 
hold the delay hours toa minimum. After the 100 
per cent performance in all delay classifications is 
once approximated and the executive has accord- 
ingly participated in the additional earnings, man- 
agement can practically forget this important ele- 
ment in production control. It is firmly believed 
that an equitable plan of incentive award will 
bring about large savings. 


World Mica Situation During 1928 


The United States import figures for mica dur- 
ing the year 1928 when compared with those for 
the preceding year indicate some outstanding 
changes in this trade, according to F. H. Blumen- 
thal, in Commerce Reports. While total entries of 
unmanufactured mica and splittings increased 12 
per cent in quantity, the corresponding value de- 
clined 20 per cent. A more detailed examination 
of the figures indicates that this was the result of 
a decrease of about 35 per cent in both quantity 
and value of entries of “unmanufactured”’ mica 
(principally the better grades of block), while at 
the same time imports of splittings rose 26 per cent 
in quantity but declined 15 per cent in value. 

Imports of unmanufactured mica in 1928, ac- 
cording to preliminary figures, totaled 502,516 
pounds, valued at $257,274, as compared with 757,- 
138 pounds, valued at $392,739, in 1927. Imports 
of splittings amounted to 3,133,757 pounds, valued 
at $841,832, in 1928, against 2,532,253 pounds, with 
a value of $1,091,377, in 1927. The 1927 figures 
for splittings included a small amount of cut or 
manufactured mica. The total quantity and value 
of 1928 receipts reached 3,636,273 pounds, $1,099,- 
106, against 3,289,391 pounds, $1,484,116, in 1927. 

Since imports supplied the greater portion of 
the United States requirements of these two classes 
of mica, it is inferred that during 1928 the United 
States recorded an appreciable increase in total 
consumption of mica, that the adaptation of built- 
up mica to its various uses showed considerable 
expansion accompanied by a market decline in the 
requirements for block mica, that the lower grades 
of splittings are finding a greater field of applica- 
tion in the manufacture of built-up mica, and that 
prices were at a somewhat lower level during the 
year. 
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Modern Plants of Indiana Gravel Company, Inc. 






Produce Unusually Clean Product 


HE Indiana Gravel Company, Incorporated, 
iz Indianapolis, Indiana, recently put into 

operation a new plant in that city which is a 
model of efficient design. This plant, in addition 
to the three others operated by that company, 
gives practically complete coverage of the local 
sections in which the greatest amount of building 
is in progress. Another striking feature of these 
operations is that all delivery is done by truck, 
this company being one of the largest producers 
in the country using truck delivery exclusively. 

All of these plants which are called, in the order 
of their age, the 52nd Street, No. 1A, Sand Plant, 
and No. 2, use Sauerman slackline cableway ex- 
cavators for digging the material. All of them 
except Plant No. 2 are of modern steel construc- 
tion and have Blaw-Knox circular steel bins. A 
deep 12-inch well at each plant furnishes water for 
washing the material, De Laval centrifugal pumps 
being used in each case. 

Each of these plants produces an unusually clean 
product, which is remarkable in view of the fact 
that no stripping of overburden is done except at 
the new 52nd Street plant. Elutriation tests show 
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Indiana Gravel Company’s Plant No. 1 A 


about 0.7 per cent silt and clay in the sand and 
0.4 per cent in the gravel. 


The New 52nd Street Plant 


The 52nd Street plant is located on a 57-acre 
property at 52nd Street and the Nickel Plate rail- 
road and serves the north and east side residential 
sections where building and street improvements 
are constantly going on. This plant is almost en- 
tirely of steel construction on concrete foundations. 
These structural materials were furnished and 
erected by the Robert Berner Structural Steel Con- 
struction Company. The five 85-cubic yard capac- 
ity circular steel bins are Blaw-Knox. This plant 
has a capacity of approximately 40 cubic yards per 
hour. 


The overburden at the 52nd Street plant aver- 
aged about 4 feet in thickness. This was removed 


by a 11!4-yard Sauerman Crescent drag scraper, 
which has since been dismantled and removed. The 
deposit consists of a slightly coarser sand and 
gravel than that produced at the other plants and 
has a depth of approximately 35 feet. 
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Plant No. 1A 


ee “We 


Looking Down into Bins at 
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Excavation is done with a Sauerman slackline 
cableway operating a one-yard bucket on a 750-ft. 
span. The entire digging unit is of Sauerman 
manufacture, including the 100-ft. steel mast, the 
special excavator cable for guy and operating 
wires, the Duralite roller-bearing blocks, and the 
hoist. 

The bucket dumps onto a rail grizzly with 6-inch 
spacing at the top of the plant. The oversize is 
chuted to a waste pile and the throughs to a 
Berner steel hopper. A man stationed at the gate 
from this hopper regulates the flow of material 
onto a bar grizzly with 214-in. spacing. The over- 
size here is chuted to the waste pile previously 
mentioned. 

The through material from the bar grizzly is 
chuted to a Niagara 3-deck, 3-ft. by 6-ft. vibrating 
screen. This screen has two sizes of screen cloth 
on the bottom deck giving five sizes of material. 
and is belt-driven by a 5-h.p. Westinghouse motor. 
The sand and gravel is thoroughly washed as it 
comes from the second grizzly and is further 
washed by sprays playing on the screen. Rolman 
manganese wire screen cloth is used on the top 
deck and Ludlow-Saylor on the bottom. The sizes 
of material produced can be changed in a few min- 
utes by changing the screen panels. The two sizes 
of sand produced go from the screen to two Tel- 
smith sand-settling tanks which discharge into 
separate bins. The three sizes of stone are also 
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chuted from the screen to their respective bins. 

Electric power comes to the plant at 2,300 volts 
and is stepped down by an outdoor transformer to 
220 volts. The current then goes to a Bulldog 
master switch, a meter, a second safety switch, a 
fuse box, grids, and a Cutler-Hammer oil circuit- 
breaker before it reaches the motor. This com- 
plicated system is necessary because of the unusu- 
ally severe safety regulations in the Indianapolis 
district. 

All of this equipment is in the hoist house along 
with the two-drum Sauerman hoist. The hoist is 
driven by a two-speed 80-h.p. Lincoln motor 
through a Link-Belt silent-chain drive. 


Plant No. IA 


The largest and newest of the three other plants 
—which are all located on a 70-acre property at 
13th Street and Fall Creek, 114 miles from the 
heart of the business section—is called Plant No. 
1A. This plant also is of all-steel construction with 
a structural framework and corrugated sheet-metal 
siding and roofing. It has been in operation less 
than six months and has a capacity of about 60 cu. 
yd. per hour. 

The deposit of sand and gravel here is deep, 
good material having been excavated at depths as 
great as 80 feet. The sandy-clay overburden aver- 
ages about 3 feet in depth and does not require 
stripping. The banks cave in as the cableway bucket 
excavates in the pit, but the clay is removed during 
the washing processes. 
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Bucket Dumping Into Bin at Plant No. 1A 








Loaded Bucket Leaving Water at Plant No. 1A 
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tension line is taken’up, and a carrying speed of 
$00 feet per minute. As the bucket nears the bin, 
the speed is automatically reduced to 300 feet per 
minute. This system effects a considerable increase 
in production over the average cableway. The 
motor is air-cooled by a small fan driven by a 1- 
h.p. Line-Weld motor. 

The bucket discharges onto a rail grizzly with 6- 
inch spacing and into the Berner steel hopper. The 
material is then fed to a Stocker rotary scrubber, 
discharging directly into a Telsmith revolving 
screen with a sand jacket which separates the mate- 
rial into four sizes. Both the scrubber and the 
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Sam McQuiston, Hoistman; Ernest Lohrman; Rollie Hamm, 
Superintendent. Before Hoist House, Plant No. 2. 
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The excavating is done by a Sauerman cableway 
excavator with a 114-cu. yd. bucket. The cableway 
has a span of 750 feet and is supported by a 100- 
foot steel mast. The span will later be lengthened 
to 1,100 feet as the pit is enlarged. The three- 
speed, two-drum Sauerman hoist is driven by a two- 
speed Lincoln 120-h.p. motor and has Cutler-Ham- 
mer controllers. These controllers are so arranged 











that the bucket is driven at a speed of 150 feet per 
minute when loading, 300 feet per minute when the 














Plant No. 2 from Top of Sand Plant 


screen are belt-driven from an overhead shaft by a 
25-h.p. General Electric motor and have Dodge 
roller bearings. Additional washing is given by a 
spray pipe passing through the axis of the screen. 
Water is furnished at the rate of 1,500 gallons per 
minute by a De Laval centrifugal pump, with an 
8-inch discharge, driven by a 50-h.p. Westinghouse 
motor. 

The material discharges from the screen into 
five Blaw-Knox circular steel bins, the sand first 
going through two Telsmith sand-settling tanks. 
Three of these bins are directly under the screen; 
one, which has a capacity of 130 cu. yd., containing 
| concrete gravel, and the other two, each with a ca- 
One of Seven Bin Gates, Invention of Mr. Hamm pacity of 85 cu. yd., containing sand. The two 
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Close-Up of Plant No. 1A 


other bins, which have capacities of 85 cu. yd. and 
65 cu. yd., are located immediately alongside the 
plant. 


Plant No. 2 


The oldest but largest and most important of the 
remaining two plants is called Plant No. 2. The 
deposit is close to that being worked by Plant No. 
1A and is similar in depth and quality of material. 
The material is excavated by a Sauerman slackline 
cableway excavator with a 114-yard bucket operat- 
ing on a 200-ft. span. The 100-ft. steel mast, cables 
and sheaves are also of Sauerman make. The cable- 
way is operated by a Thomas two-drum hoist driven 
by a Wagner two-speed motor. 

The bucket dumps into a steel-lined wooden hop- 
per which feeds a Stocker rotary scrubber which is 
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Niagara Vibrating Screen at Sand Plant 





connected to a revolving screen. This unit is belt- 
driven by a 15-h.p. motor and produces four sizes 
of material. The material passes from the screen 
into four wooden bins of 80-cu. yd. capacity each, 
the sand first passing through a Link-Belt sand- 
settling tank. This plant has a capacity of 45 cu. 
yd. per hour. 


The Sand Reclaiming Plant 


The smallest plant is called the Sand Plant. It 
was built later than Plant No. 2 for the purpose of 
reclaiming large quantities of waste sand which 
had accumulated during a number of years. This 
waste sand which, in past years, was not readily 
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Stripping with Sauerman Scraper at 52d Street Plant 





Close-Up of 52d Street Plant 
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A Tellsmith Sand-Settling Tank and Bins at 52d Street Plant 


marketable, forms from 50 to 60 per cent of the 
deposit and is now being reclaimed and sold. 

The material is excavated by a Sauerman slack- 
line cableway with a 3/,-cu. yd. bucket and a timber 
mast operating on a 350-ft. span. The bucket 
dumps into a wooden hopper which discharges into 
a Niagara 2-ft. by 4-ft. vibrating screen, belt- 
driven by a Fairbanks-Morse 2-h.p. motor. The 
screen separates the fine and coarse sand, each go- 


Niagara Screen at 52d Street Plant 








Washing Material in Chute. Waste Pile in Background 


ing to a Telsmith sand-settling tank and into Blaw- 
Knox circular steel bins. The fine sand bin has a 
capacity of 135 cu. yd. and the coarse sand bin, 85 
cu. yd. The capacity of this plant is about 30 cu. 
yd. per hour. 

In spite of the unusually severe winter, opera- 
tions were carried on the year round except for 
about 10 days, when it was exceptionally cold. This 
continuity of operation is due largely to the fact 
that the water from the deep wells remains at prac- 
tically the same temperature the year round, it be- 
ing, in the winter, much warmer than the water 
from the city mains. 

The company was organized in 1904 and has, 
since that time, produced sand and gravel for local 
use only, all delivery being by truck. Jesse A. 
Shearer is president and Frank J. Billeter is secre- 
tary and treasurer of the company. Rollie Hamm 
is superintendent in charge of all four of the plants. 





In Mineral county, Colorado, about 900 tons of 
bentonite were produced during 1928. 





Chaffer county, Colorado, has ledges of fine 
granite upon which a small industry is based. Dur- 
ing 1928 about 10,000 cubic feet of this rock was 
quarried for monumental and base purposes, 10,- 
000 cubic feet for building purposes, and 15,000 
cubic feet for foundations and general purposes. 
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California Silica Sand Competes Successfully 
With Imported Sands 


By GORDCN F. SONDRAKER 


66 ILICA is as old as Mother Earth and is the 
S most widely distributed substance of the 
earth. Commercially it is found in the 
form of sands and quartz. It is a chemical com- 
pound of silicon and oxygen, evidencing a non- 
metallic which is the most abundant in nature ex- 
cept oxygen itself. Silica has direct application to 
modern industry. Since the isolation of the ele- 
ments it has found its way into the most advanced 
fields of productive endeavor.” Thus does J. A. 
Benell, president of the Crystal Silica Sand Com- 
pany, explain silica and its relation to industry. 
As producers of silica sand in the United States 
well know, it takes not only courage but ingenuity 
to compete with the silica sands now being im- 
ported from Belgium. Especially is this so where 
the local producers’ market is centered on or near 
the seacoast. It has been and still is the practice 
of Belgian producers to ship silica sand to this 
country in the form of ballast in ships otherwise 
returning here empty. Their low wage scales, to- 
gether with the absurdly low shipping rate due to 
the material being classed as ballast, have, except 
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Western Drag Scraper and Hoist 


in a few favored cases, practically eliminated local 
competition along the seacoast or wherever water 
shipments may reach. 

It is of the Crystal Silica Sand Company whose 
favorable location has allowed it to compete with 
imported silica sand that this is written. 
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Washers and Dewatering Bins 


PIT AND QUARRY 











Dryer and beneath Belt Conveyor 





Cottrell Classifying Screens 
The Crystal Silica Sand Company is operating 
a tremendous deposit of sand near Oceanside, mid- 


way between Los Angeles and San Diego, Califor- 
nia. This deposit is several miles in length and is 
over three hundred feet in thickness or depth. Un- 
fortunately the sand is impregnated with a small 
amount of colloidal clay, thus necessitating wash- 
ing and screening before the sand may be mar- 
keted. An illustration shows the plant and a por- 
tion of this huge deposit which is estimated to con- 


tain more than twenty-six million tons of silica 


sand. The overburden is practically negligible, 
running from one or two inches to eighteen inches 
in depth. This is cleared away by teams and 
scrapers. 

The material is excavated by a Western drag 
scraper, manufactured by the Western Manufac- 
turing Company. The scraper is powered by a 40- 
h.p. General Electric motor operating at 1,145 





View of Plant and Deposit 
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Pebble Mill 


r.p.m. The drag scraper delivers the material to a 
plate feeder which, in turn, feeds it to a 6-ft. by 
8-ft. trommel manufactured by the Brown-Bevis 
Corporation. 


From the trommel the material passes through a 
gravity chute to a 5-ft. by 6-ft. pebble mill, manu- 
factured by the Standard Boiler Works to meet the 
specific needs of the silica company. Another mill 
of similar size is under order and will be erected 
in the near future. Each mill will be driven by a 
40-h.p. motor. Belgium pebbles about four inches 
in diameter are used as the grinding media. The 
mills are lined with Silex, which, used in conjunc- 
tion with the flint pebbles, insures against contami- 
nation by iron. 


The material falls from the pebble mill to an 
elevator pit, whence it is elevated to the washers. 
The washers eomprise four Cottrell units, each 3 
ft. 6 in. by 17 ft., and two Stephens-Adamson units. 
These are in beds of two, operating in tandem. 
From the washers, the material falls into three 
dewatering bins, each measuring 10 ft. by 10 ft. by 
14 ft., wherein the water content of the silica is 
lowered to 15 per cent. 


Water supply has been one of the chief difficul- 
ties encountered. It has been necessary to drill 
four wells to supply the requirements. Water is 
carefully conserved, and, as it leaves the dewater- 
ing bins, it is piped to an earthen reservoir to be 
used again. 


* A belt conveyor measuring 14 inches by 65 feet 
runs underneath the dewatering bins. After the 
silica has been dried as much as possible it is drawn 
onto this belt conveyor and delivered to a 6-ft. by 
30-ft. rotary, indirect-fired drier manufactured by 
the Standard Boiler Works. Oil is used as the 
fuel. 
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From the dryer the material falls to a bucket 
elevator, which delivers it to a small feed-tank over 
three double-deck Cottrell screens, each measuring 
3 ft. by 8 ft. Each set of screens is driven by a 
5-h.p. motor. These screens classify the material 
into five sizes—1!,-in. to 14-in., 14-in., 1/16-in., 30- 
mesh, and 50-mesh. The silica is next chuted by 
gravity to storage bins having a total capacity of 
600 tons. From the storage bins the material is 
sacked in 100-pound sacks through chutes and is 
then loaded into cars for shipment. 


Silica sand is processed by this company for 
many purposes, such as exterior stucco, art stucco, 
interior finish stucco, special stucco, art stone, filter 
and blast sand, special blast sand, crystal special 
moulding sand, crystal core and parting sand, 
crystal glass sand, crystal special filter sand, col- 
loidal silica, colloidal silicate water float. 


Los Angeles and southern California as a whole 
are reputed to use more silica both in sand and 
quartz form than any other similar district in the 
world. The fact that this plant is within ninety 
miles of Los Angeles, the principal market, has 
enabled the Crystal Silica Sand Company’s products 
to compete successfully with the imported sands. 





Appeal by the Cement Industry 
For Tariff Protection 


Foreign competition in the distribution of port- 
land cement has become so keen in this country 
that our manufacturers have forwarded to the 
ways and means committee of the House of Repre- 
sentatives an appeal for an investigation that may 
pave the way for legislative action to improve the 
situation by better tariff regulation. The request 
is said to have the backing of thousands of building 
material dealers. 


A State Should Not Compete 
With Industries 


We are pleased with the actions of the governor 
and the legislature of Michigan whereby the state 
administrative board has been directed by reso- 
lution to cease the manufacture of cement in its 
plant at Chelsea. The resolution states that the 
plant has been operated not at any saving to the 
state but rather at an increased burden upon tax- 
payers, and that its operation is not in the least 
vital to state enterprises. This finding is substan- 
tially equivalent to the conditions that have pre- 
vailed at other state-operated plants that were ex- 
pected to compete successfully with incorporated 
industries. 
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Cement Plant Employe Makes Attractive 
Safety Trophy Model 


ing of the new year 1929, they also marked 

the successful close of the greatest feat ever 
performed by the four hundred employes of the 
Cape Girardeau, Mo. plant of the Marquette Ce- 
ment Manufacturing Company. 

These employes, by working the entire year of 
1928 without a lost-time accident, made new his- 
tory in safety work for their plant as well as win- 
ning for themselves one of the coveted Portland 
Cement Association Safety Trophies. 

After finding they were among eighteen cement 
plants which completed 1928 with a clear record, 
and knowing it would be several months before 
they received the big 8-ton trophy, they wondered 
what they could use for a substitute until it ar- 
rived. It remained for Harris C. Mason, miller in 
the finishing department of the Cape Girardeau 
plant to answer that question and he did it in a 
novel way. 

For about six months Mason had been modeling 
small trinkets out of old belt dressing scraped 
from the finish mill drive-belts. This belt “dope” 
had picked up just enough cement dust to make it 
worthless for its intended purpose, but the right 
amount to make it fine for molding. In these six 
months Mason acquired quite a bit of skill and his 
work was showing the touch of a master. At 
Christmas time he made several children happy by 
modeling each of them a beautiful little Santa Claus 
with red coat, black boots, toy bag, and all. 

When the need became apparent for something 
to use until the big trophy was received, Mason felt 
equal to the occasion. He procured a picture of 
the trophy and for several nights he worked until 
the wee small hours modeling an exact reproduc- 
tion of the big safety trophy. When it was com- 
pleted, it was brought to the plant carefully con- 
cealed and was then unveiled before the safety com- 
mittee. It was a genuine surprise to everyone. 


A S WHISTLES and bells announced the com- 





Mason had 
made a 
beautiful 
white trophy 
in the mid- 
dle of a 
highly color- 
ed flower 
bed and 
around the 
flower bed 
he placed an 
artistie 
white fence 
with a chain 
between the 
posts. On 
each of the 
four corners 
he erected a tiny electric standard with colored’ 
bulbs which turn on with a switch located on the 
back of the base. Needless to say, it is serving its 
purpose completely. 

The model was taken to the Regional Safety 
Meeting held in La Salle, Illinois, February 26th, 
and everyone there was generous with praise for 
the wonderful workmanship and the novelty of the 
idea. 


Harris C. Mason, Who Modeled 
the Safety Trophy 





Unemployment Causes and Remedies 
Studied by Senate Committee 


Following its recent investigation of unemploy- 
ment, the Senate Committee on Education and 
Labor recommended to Congress that the Govern- 
ment encourage private industry to recognize its 
responsibility to stabilize employment. In the opin- 
ion of the committee, insurance plans against un- 
employment should be confined to industry itself 
as much as possible. 

The committee holds that the States and munici- 
palities should be responsible for building efficient 
unemployment exchanges; the Federal Govern- 
ment to coordinate their work to give a national 
understanding of any condition which may arise, 
and to be able to assist in any national functioning 
of the exchanges. 

An efficient system for obtaining unemployment 
statistics is recommended, the first steps to be 
taken in connection with the 1930 Census. The 
committee also recommends that the Government, 
States, municipalities, and other public agencies 
provide a system of planning public works to form 


Model of Safety Trophy Modeled In Scrapings from Belts a reserve against unemployment. 
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The Effect of Recent Mix Design and Control 
Upon Field Concrete 


By CLIFFORD E. FOSTER* 
Chief Engineer, Michigan State Highway Department 


Michigan State Highway Department 

changed from the volumetric method of pro- 
portioning aggregates for concrete paving mixtures 
to that of weighing the fine and coarse aggregates. 
This action was taken because it had been demon- 
strated, first in Iowa, and later in other states, that 
the weighing of aggregates was entirely practical 
and admittedly more accurate than volumetric pro- 
portioning. 

From our study of core-drill records and from 
observation of the behavior of our pavements and 
concrete structures in service, it was learned that 
the quality of concrete obtained in previous years 
varied widely over the state as a whole. In fact, 
the data indicated that uniform quality could not 
be depended upon, even on single projects. This 
was due, not to any lack of conscientious effort to 
secure good results, but from inherent weakness in 
the method of design and control of concrete mix- 
tures then in use throughout the country at large. 

In looking to the probable cause of lack of uni- 
formity, it became apparent that there were several 
factors which have a very decided effect upon the 
strength of the concrete, of which the method of 
measuring the aggregates was only one. 

Any mix proportion such as 1:2:314 is at best 
an arbitrary ratio which is specified because tests 
have shown that in general it will produce a 3,000- 
pound concrete in 28 days—provided good aggre- 
gates are used and ordinary good practice of mix- 
ing and placing is followed. No account is usually 
taken, under a specification of this kind, of the pos- 
sibility of the most effective combination of the in- 
gredients without disturbing, in any way, the unit 
cement content or cost per cubic yard. But there 
certainly is a combination of the cement, water, 
fine aggregate and coarse aggregate which, with 
proper workability, will produce the maximum 
strength possible for the particular materials fur- 
nished for the work. The arbitrary specification of 
set proportion might produce maximum strength, 
but most likely will not do so. Therefore the con- 
version of the volumetric ratio of 1:2:314 to the 
same ratio by weight leaves much to be desired 
in the way of quality improvement—although it 
must be said that this procedure will undoubtedly 
increase the uniformity of the results, be they 
good, medium or poor. So it naturally follows that, 


[) wien the construction season of 1928, the 


*Presented at the Fifteenth Annual Conference on Highway 
Engineering, University of Michigan, Ann Arbor, February 21, 
1929, 


for the best results, each mix must be designed for 
the most effective combination of the materials 
available. This, of course, involves careful labora- 
tory work for each job and close control of field 
operation. 

The mix may be designed either for a specified 
strength or a maximum strength for a given ce- 
ment content per cubic yard of concrete. In view 
of the fact that it seemed desirable to learn just 
what field strengths of concrete were obtainable 
by careful design and control, it was decided to 
adopt the latter method for the first year’s work. 

From past experience it was evident that, under 
most conditions, the cement content of the 1:2:31/, 
specification, i. e., 1.54 barrels per cubic yard would 
produce a good quality concrete. The cement con- 
tent for 1928 weight jobs was therefore fixed at six 
sacks per cubic yard and all mix designs based on 
that figure for the express purpose of studying the 
strength range obtained by field tests on the result- 
ing concrete. 

The method of design and laboratory technique 
is not properly a part of this discussion, but is 
fully covered by E. R. Kendall, assistant director 
of the Michigan State Highway department labora- 
tory, in a paper entitled The Design of Concrete 
Paving Mixtures. It must be said that had it not 
been possible to reduce the results of the rather in- 
volved laboratory work to the simple field mix 
chart, which is described by Mr. Kendall, the work 
of placing the new method in operation would have 
been multiplied many times over. This field mix 
chart is reproduced here for the benefit of those 
who have not had access to Mr. Kendall’s paper. 
It will be noted that the proportions of fine aggre- 
gate, coarse aggregate and water per sack of ce- 
ment are expressed as a function of the weight of a 
cubic foot of coarse aggregate. 

Before placing the method in operation all tech- 
nical personnel having to do with paving work was 
given a short course in the laboratory procedure. 
The project engineers were equipped with the nec- 
essary apparatus for testing for moisture content 
and unit weight of materials. They were also fur- 
nished with a transverse beam testing machine and 
standard weights for testing the contractor's 
weighing devices. The proportioning and testing 
work was conducted under the direction of the 
laboratory and the work in the field was super- 
vised by an inspector of paving mixtures who was 
thoroughly familiar with the method of design and 
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who visited each job several times during the sea- 
son to observe the results obtained and to see that 
the proper procedure was followed. 

The modulus of rupture of sample beams taken 
from the pavement concrete as the work progressed 
was carefully determined and reported to the 
laboratory. The data thus obtained furnished a 
means of studying the results obtained. The re- 
sults have been reduced to graphs and charts from 
which a number of conclusions may be drawn and 
which follow: 

1. The weight method of measuring aggregates 
produces more uniform concrete than the volumet- 
ric method of proportioning. This is shown by 
data covering the overrun and underrun of cement 
on typical projects on which the fine and coarse 
aggregate was measured by these methods. The 
quantities of each aggregate can be more readily 
adjusted by weight than by volume, since the mat- 
ter of adjusting quantities when measuring by 
weight is simply a case of resetting the weights on 
the scale beams. In the case of volumetric propor- 
tioning, in order to correct the proportions ac- 
curately, it is necessary to calibrate the containers 
and make considerable computation before making 
adjustment. The ease of making adjustment by 
weight is further borne out by the records on vari- 
ous projects where reports show that the mix was 
adjusted day by day to correct for moisture and 
variation in the coarse aggregate. 
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2. The average results of the field tests show 
that gravel aggregate produces a higher modulus 
of rupture than crushed-stone aggregate when the 
designs for these two coarse aggregates are based 
on the same yield per sack of cement and with the 
same provision for excess mortar. The apparent 
reason for the greater strength secured in case of 
gravel aggregate is because the crushed stone fur- 
nished under our specifications contains a larger 
percentage of voids than the gravel, consequently 
more mortar is required to fill the voids and pro- 
vide an excess for workability for crushed stone 
than is required for gravel. It therefore follows 
that the ratio of sand to cement in the case of 
crushed stone is greater than the case of gravel. 
Expressed in other words, the mortar for gravel 
aggregate is richer than that for crushed stone. It 
is a well established fact that the richer the mortar, 
the greater the strength, all other things being 
equal. The relation between the proportions for 
crushed-stone aggregate and gravel aggregate on 
the past year’s work was as follows: 

For gravel coarse aggregate, the proportions 
were: 

1 part of cement to 2.13 parts of fine aggregate 
to 3.80 parts of coarse aggregate 

For crushed-stone coarse aggregate, the propor- 
tions were: 

1 part of cement to 2.43 parts of fine aggregate 
to 3.37 parts of coarse aggregate 
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These proportions were the averages of 36 jobs 
where gravel coarse aggregate was used and 16 
jobs where crushed-stone coarse aggregate was 
used. It can be readily seen that the sand-cement 
ratio in the case of crushed stone is considerably 
higher than that in the case of gravel. If by prop- 
erly grading, the voids in the crushed-stone aggre- 
gate can be reduced to the void content in the 
gravel aggregate, there is no apparent reason why 
the modulus of rupture for concrete made from 
crushed stone cannot be made at least equal to the 
strength of concrete made from gravel. 


3. One of the most interesting and valuable re- 
sults of the study of the field specimens is the fact 
that, on the average, the modulus of rupture of 
concrete beams is a function of the tensile strength 
of cement. The greater the tensile strength of ce- 
ment, the higher the modulus of rupture. It there- 
fore follows that, in designing concrete mixes, more 
consideration should be given to the quality of ce- 
ment than has formerly been given. This point is 
given emphasis by the fact that, from a chart that 
was prepared to show this relation, a difference of 
one hundred pounds in tensile strength of the 


cement indicates from 115 to 150 pounds differ- 
ence in the modulus of rupture of the concrete. 


Since the average modulus of rupture at 28 days 
varied, on the jobs studied, from approximately 500 
pounds to 840 pounds, it may be seen that a hun- 
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dred-pound difference in tensile strength of cement 
might affect the modulus of rupture from 15 to 30 
per cent. This indicates that the quality of cement 
is one of the most important factors to consider 
in the design of a concrete mix. It may be further 
deduced that, when doing preliminary laboratory 
work in the design of a mix for a specific project, 
samples of the cement to be furnished to the job 
as well as fine and coarse aggregate should be used. 
The designer, in determining the proportions of the 
mix, may take advantage of the quality of cement 
which will be used on the project providing the 
strength record of that particular brand is known. 
The design, of course, must be based upon .the 
minimum strength developed by the particular 
brand. Economy of design will be effected if the 
cement which is furnished has a high minimum 
strength value. It may be that although a particu- 
lar brand of cement has a high average strength 
value this value should not be used in design. 
Another interesting point developed is that the 
modulus of rupture of the beams studied was ap- 
proximately 180 per cent of the tensile strength 
of the cement briquettes of the same age. This, of 
course, is an average result, but it furnishes an ap- 
proximate index of what may be expected for con- 
crete containing six sacks per cubic yard, using ma- 
terials available in our state for fine and coarse 
aggregate. 


i 
i 
Hl 


i 









ecm 


PIT AND QUARRY 


Curve Showing Increase in Strength of Concrete as Determined From Field Tests of the Modulus of Rupture 
on 6-in. by 8-in. by 40-in. Beams 


4. As previously stated, the design of the vari- 
ous mixes during the past year was based on secur- 
ing the greatest strength possible from six sacks 
of cement per cubic yard in combination with the 
various materials furnished on our projects. From 
the data secured it has been learned that the aver- 
age 28-day modulus of rupture was slightly over 
700 pounds. The projects grouped in order of their 
28-day strength shows a modulus of rupture rang- 
ing from 500 to 840 pounds. The chart shows fur- 
ther that on a large number of projects the 28-day 
average modulus of rupture was very close to 700 
pounds. A modulus of rupture of 700 pounds, 
therefore, appears to be about the strength which 
could be used for design with approximately the 
same cost for cement as under the present system 
of designing for constant yield. In adopting a 
modulus of rupture of 700 pounds for design 
strength, it will be necessary to increase the cement 
content on some projects in order to secure the 
design strength. On other projects it will be possi- 
ble to reduce the cement content. It appears, from 
the data available, that the increase in cement con- 
tent on those projects, where an increase is neces- 
sary, will be practically offset by the decrease on 
those projects where a decrease is possible. 

In view of these facts it has been decided to de- 
sign our concrete-paving mixtures for a modulus 


It is interest- 


of rupture of 700 pounds at 28 days. 
ing to note that, on the average, the design worked 
out on this basis should produce a concrete with a 
modulus of rupture of approximately 550 pounds 
in seven days, which will permit opening the pave- 


ment to traffic within that period. It was found 
that the 14-day average modulus of rupture was 
112 per cent of the 7-day strength; but an exami- 
nation of results secured with the various bands of 
cement indicates that this percentage varies for 
different brands. Therefore, the arbitrary open- 
ing of pavements at seven days cannot be adopted, 
but the time of opening will have to be controlled 
by the actual testing of specimens in the field. 


West Virginia Asks Bids 

Bids will be opened April 30 by the State Road 
Commission of West Virginia, E. B. Carskadon, 
secretary, embracing a total of 155 miles. Two 
projects call for 50.6 miles of preparation for 
broken stone base; three for 20.9 miles of bitumin- 
ous macadam; six for 19.3 miles of grade and 
drainage construction; three for 11.1 miles of con- 
crete; three for 22.1 miles of stone surfacing; one 
for 11 miles of gravel, stone or slag surfacing; one 
for 13.2 miles of preparation for concrete paving, 
and one for .6 mile of grade, drainage and stone 
surfacing. 
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Technology of Supercements 
By DR. A. HASCH, VIENNA* 


of these is known as the supercement group, 
which includes also early high-strength ce- 
ments or high-strength cements, and the other is 
called the group of aluminous or molten cements. 


Tot groups of supercements are set up. One 


The first group of supercements owes its exist- 
ence to the work of Austrian cement men. The 
requirements for these were worked out during 
the war by the Association of Engineers and Ar- 
chitects in that country. The manufacture of these 
cements, which have not yet gained a universally 
accepted name, spread rapidly in Europe, and it is 
natural that a large number of theoretical and 
practical investigations were made, and there has 
appeared in the trade literature of various coun- 
tries. 


The method of manufacturing these cements is 
essentially the same as that of ordinary portland 
cement except that the lime content of the cement 
must be somewhat higher. Furthermore, the hy- 
draulic factors (silica, alumina, and iron oxide) 
must be properly controlled in certain cases by the 
addition of suitable amounts of bauxite, iron rust, 
clay, aluminous slags, and the like; the cement 
must be very carefully prepared; and the clinker 
must be more strongly burnt and more finely 
ground. There is a certain similarity, from the 
technical side, between the manufacture of super- 
cements and the refinement of the blast furnace 
process in steel manufacturing. It is recommended 
that the practice of making metallographic (micro- 
scopic) examinations of steel products in the iron 
and steel industry as a routine method of control 
be adopted in the manufacture of supercements. 


The Austrian standard requirements for super- 
cements, proposed in 1925, contained the follow- 
ing minimum-strength figures. After remaining 
in water for two days: strength in tension 216 
pounds per square inch, strength in compression 
3,128 pounds per square inch. After four days 
under water: strength in tension 384 pounds per 
Square inch, and strength in compression, 5,688 
pounds per square inch. 


The high early strength of the cement must 
undergo a considerable increase through the corre- 
sponding after-hardening of the cement, so that 
the final strength of the cement is considerably 
greater than that of ordinary portland cement. 
However, the supercement must not only attain its 
great strength very rapidly but, more important 
than any other requirement, it must also be ab- 
solutely constant in volume when subjected to the 


*Tonindustrie Zeitung, 





1929, pages 146-148. 





drying and cooking tests, in spite of the fact that 
it contains a large proportion of lime. 


It may well happen that a certain special ce- 
ment must be prepared with too high a lime con- 
tent, so that it lies close to the maximum allow- 
able and permissible proportion of lime in cements, 
where lime separates out. If this condition is not 
indicated sufficiently by the cooking test, it is 
readily told by the distortion of the test-piece and 
by the radial cracks found in the sample. 


An additional important property of good super- 
cement is its small-as-possible shrinkage. Experi- 
ments have been carried out with pure cement test 
pieces, with prismatic samples made from cement 
and standard sand, and with concrete as prepared 
for building purposes. Even though such investi- 
gations have been carried out on a large scale in a 
great many instances, the results do not yield a 
clear physical conception of the cause of shrinkage, 
nor permit a definite relationship to be drawn be- 
tween shrinkage and the mechanism of the setting 
and the hardening process. 


A setting curve should be drawn in the labora- 
tory of the plant where the supercement is being 
manufactured. The abscissae will be time units 
while the ordinates will be the depths of penetra- 
tion of the needle. Such a curve represents a 
characteristic of the cement just like the strength 
curve. 


Experience teaches that danger of shrinkage 
subsequently is materially reduced when the 
shrinkage is only slight at the very beginning 
after the water has been added, in the case of very 
rapidly hardening cements. These processes are 
important from the practical construction stand- 
point. However, they have not been so explained, 
scientifically and clearly, that they can be prop- 
erly included in a list of specifications for super- 
cements. The manner of preparing the cement 
and the way in which the burning process is carried 
out are important factors as far as shrinkage of 
cement is concerned. 


The chemical composition of a cement can play 
a very important role in certain of its applica- 
tions. Thus, for example, the compartively high 
lime content of cements, particularly superce- 
ments, makes it possible for a lime-alumina double 
sulphate to be formed when such cements are 
allowed to come into contact with waters contain- 
ing sulphates. This double sulphate will separate 
out in the form either of thin and long or short 
and thick crystals. These crystals completely de- 
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stroy the cement and split the cement structure 
wide open. 


An example is cited in the instance of a water- 
power plant where portland-cement concrete was 
used for certain underwater structures. These 
were protected by a layer of clinker in asphalt mor- 
tar. In spite of this protection, the water contain- 
ing anhydrite destroyed the cement and formed 
fissures in the structures. Michaelis has called 
these highly destructive crystals cement bacilli. 


It is possible to make the cement more resistant 
to acids, alkalies, solutions of salts, as in sea-water, 
and marsh water, by the addition of chemicals. 
Attempts have been made to convert an ordinary 
portland cement into a supercement by the addi- 
tion of such chemicals as soda, alum, or calcium 
chloride; or at least to convert a slow-setting ce- 
ment into a rapid-setting cement. More rapid set- 
ting has actually been obtained in this manner. 
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However, as happens in most cases when chemicals 
are added to the cement, the final strength of the 
cement is impaired and there is danger that these 
chemicals will later separate out of the cement 
mass. 


The manufacture of the second class of super- 
cements differs from the process used in making 
ordinary portland cement in that the cement is not 
merely brought up to the point of incipient fusion 
but is actually fused. This can be effected in elec- 
tric ovens as well as in the blast furnace. Further- 
more, these cements differ from ordinary portland 
cement, as well as from the true supercements, in 
that they contain considerably more alumina—as 
much as 35 to 50 per cent—and in that the lime 
and silica contents are less. 


As is known the Frenchman Jules Bied was the 
inventor of this cement and it was first proposed 
as a means of utilizing the bauxite waste in the 
manufacture of aluminum. The first important 
use of this cement was during the war for build- 
ing military structures. The manufacture of this 
cement has also spread through Europe. Two 
difficulties, however, have stood in the way of the 
development of this cement, the first being lack 
of cheap water power and the second a lack of the 
necessary raw material, bauxite. 


An interesting process is being carried out in 
Sweden by Wennerstroem. Cheap electric power 
is available there, and this was used in an elec- 
trical process of making cement. Hot, liquid blast- 
furnace slag was allowed to flow into graphite con- 
tainers. Each graphite container was used as one 
electrode and a carbon rod as another. Pieces of 
limestone were placed upon the surface of the slag 
and an electrically burnt cement was _ prepared. 
The consumption of electrical current amounted 
to one and one-half kilowatt-hours for every 2.2 
pounds of the finished cement. This cement 
hardens very rapidly and, after a period of only 
twenty-four to forty-eight hours, the strength of 
the cement is higher than that of the best grade 
of portland cement after twenty-eight days. It is 
common to find that the strength under compres- 
sion of this cement made into a mortar in the ratio 
of one to three is, after twenty-four hours, four 
times that of ordinary portland cement; and the 
strength in tension, after three to four days, is 
double that of ordinary portland cement. 

The following tabulation shows the relation be- 
tween the composition of aluminous cement and 
ordinary portland cement as well as supercement: 


Hydraulic modulus 


Silica lime 
Alumina and _ Iron oxide 
Cement Silica Lime iron-oxide Alumina 
Ordinary portland ce- 
NE series awe Kass 21 63 7.6 2.7 1.8 
Supercement ....... 21 68 8 3 2.0 
Electric melted alum- 


inous cement..... 10 37 
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In using aluminous cements for reinforced struc- 
tures, the allowable loads are considered generally 
as 1,564 pounds per square inch in compression 
and 213 pounds per square inch in tension (Amer- 
ica, France and Switzerland). 

Special attention must be directed to the fact 
that the advantage of quick hardening (with slow 
setting) is also possessed by these special super- 
cements—although to a lesser degree—and that 
the allowable bending load of concrete made with 
the supercements and reinforced with high-grade 
steel may also be considered as approximately 
1,422 pounds per square inch. It therefore fol- 
lows that, from the construction standpoint, the 
special supercements do not suffer in this particu- 
lar connection. The great advantage of molien 
cement over portland cement consists essentially 
in the fact that it is more resistant than the lat- 
ter to chemical destructive agents. 


Tests were made in 1926 with aluminous ce- 
ments and others in building a railroad tunnel. It 
was found that the aluminous cement was per- 
fectly resistant to the action of water containing 
sulphate. This resistance is so strong that the 
engineers went so far as to use anhydrite in mix- 
ing the cement without incurring any danger to 
the structures made from the concrete. 


Comparison of electrical energy required for the 
manufacture of aluminous cement and_ steel 
showed that the consumption of electricity in the 
former case was three times that in the latter. 
Nevertheless, the price of electric steel in America 
is one-third that of steel made by the Bessemer 
process, while the cost of making aluminous ce- 
ment is two and one-half to three times that of 
ordinary portland cement. Considerably more 
electrical energy is required for the attainment of 
a temperature of 1,450 degrees C at a resistance 
of approximately two million ohms per square 
centimeter in the case of calcium aluminate than 
with approximately 500,000 ohms per square centi- 
meter in the case of calcium silicate. Th* makes 
the process expensive. 


The most important raw material for making 
aluminous cement is bauxite, which is known to 
be an aluminum-hydroxide gel in its purest form, 
containing 65.34 per cent alumina and 34.57 per 
cent water. However, in most instances, bauxite 
contains varying amounts of iron hydroxide, silica, 
and other impurities. It is unfortunate that de- 
posits of bauxite are few and not widely distrib- 
uted. Austria has large deposits at Untersberg, 
but it has been found that this bauxite is not suit- 
able for the manufacture of aluminous cements. 
The same is true of the German bauxite. France 
has large bauxite deposits. Bauxite is shipped 
from France to many countries, including Amer- 
ica, and is used in making aluminous cement. Hun- 
gary and Dalmatia possess bauxite deposits. 
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It should be interesting to cement technologists 
that German chemists have been successful in sub- 
stituting other minerals and chemicals for bauxite 
in the application of this mineral for various pur- 
poses, and also in using a blast furnace for the 
production of aluminous cement in the place of the 
costly electric melting furnace. 

A very interesting property of aluminous ce- 
ment from the technical standpoint is the com- 
paratively high temperature increase during its 
hardening. Just as is desirable the property of 
the aluminous cements in high early strength and 
great resistance to acid without the strength de- 
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creasing from the initial point after hardening has 
set in, so is equally inconvenient the abnormally 
high increase in temperature from the practical 
standpoint. Thus measurements of temperature 
have been made in structures wherein aluminous 
cement was used in the summer-time and it has 
been found that the temperature of the cement 
was approximately 40 degrees C higher than that 
of the surrounding air. When structures at such 
temperatures cool down, it is natural to find that 
cracks have occurred during this cooling process. 
This increase in temperature on setting can be 
made use of in a very advantageous manner un- 
der certain conditions. Thus, it has been found 
that the aluminous cement can be used with very 
good results in frosty weather when another ce- 
ment would fail utterly to give the desired re- 
sults. The heat developed by the setting of the 
aluminous cement prevents the deleterious frost 
action which is commonly experienced when port- 
land cement is employed. It has also been found 
that the internal heat, which is developed within 
a period of a few hours in aluminous cement, is 
greater than that developed by ordinary portland 
cement within a period of several days. Concrete 
is known to be a poor conductor of heat, and it is 
for this reason that the internal heat that is 
quickly produced during the setting of the alumi- 
nous cement is sufficient to protect the concrete 
from the harmful action of frost while it is set- 
ting and hardening. 


Aluminous cement differs from ordinary port- 


land cement in its color. Thus aluminous cement 
is not gray but almost black. Concrete made with 
this cement has a dark color which is not always 
desirable. 


In working up aluminous cement it is important 
that it be prepared in such a manner that it begins 
to harden no earlier than in the case of ordinary 
portland cements. Aluminous cements give mor- 
tars and concretes their strength essentially with- 
in the first day. The manner in which the strength 
of these cements is developed is indicated in the 
accompanying charts. 


According to the investigations and tests that 
have been carried out with Swiss, German, and 
French aluminous cements, the effect of the addi- 
tion of water is less than in the case of ordinary 
portland cement. This fact appears to be of more 
than ordinary importance. Particular attention 
must be taken of this circumstance in handling and 
working with the cement. However, before any 
altogether definite conclusions can be drawn on 
this subject, it is necessary to wait until additional 
data of an experimental nature have been collected. 
It is understandable that the work that will be 
done on these supercements must be very careful. 
Accurate control must be exercised in proportion- 
ing the cement mixture and in testing the strength 
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of the concretes made from these cements. There 
are still many facts which have to be developed by 
the cement industry and by experimental and re- 
search institutions and laboratories on these ce- 
ments. 

The cement standards of various countries dif- 
fer, the figures shown in the charts having been 
obtained in the Government Testing Laboratories 
at Vienna. The cement-sand mixtures were made 
in the proportion of one to three. The figures 
given in these charts must therefore not be com- 
pared with others obtained with mixtures made 
with different sand ratios and under different 
conditions. The investigation indicated that the 
normal strength of the cements lies between 
3,355 and 10,665 pounds per square inch on 
mixtures made in the proportion of one _ to 
three; and that when the samples have been stored 
for twenty-eight days, the strength increases to 
14,220 pounds per square inch. 





Imposing Confidence in a Federal 
Bureau 

In a Recent issue of PIT AND QUARRY, we ran 
a synopsis of an advance report, by the United 
States Bureau of Mines, upon replies it had re- 
ceived from a questionnaire distributed early in 
1928 to all American quarry operators who em- 
ployed ten or more men. The function of the ques- 
tionnaire was to secure data from which average 
operating costs might be deduced. Replies came in 
slowly and this preliminary report was submitted 
upon only such costs as had been received, in order 
that operators might judge how the data are in- 
tended to be used. 

One of our contributors intimated that some 
operators may be hesitant about submitting their 
cost figures while others are willing to let com- 
petitors have their figures. A private letter from 
J. R. Thoenen, the mining engineer for the Bureau 
of Mines, in charge of this project, explains this 
matter in a way that should warrant all delinquent 
operators in a prompt response to the request for 
costs. No individual figures submitted to the bu- 
reau are ever published as such, nor are any oper- 
ator’s figures ever rendered available to another 
person. Averages of comparable groups only are 
published. It is hoped that Mr. Thoenen will re- 
ceive a hearty co-operation that will enable him to 
publish complete average returns before the end 
of the current calendar year. 


Arkansas Sells Road Bonds 
The State of Arkansas has sold a $28,000,000 5 
per cent bond issue for the construction of roads 
and bridges to a syndicate headed by Halsey, Stuart 
& Co., Inc., Chicago, at par plus a premium of $280. 
The issue consists of $23,000,000 highway and toll 
bridge bonds. 




















April 24, 1929 


PIT AND QUARRY 69 


The Economics of Plant Location 
BY C. H. SONNTAG 


The first installment of this dissertation—in the issue of 
April 10—dealt with markets and some of the features in- 
cluded under the head of raw materials. In the present 
issue Mr. Sonntag completes his analysis of this latter sub- 
ject, indicating the vital relationships that prevail between 
the ready availability of the raw materials and the profit- 
able operaticn of a plant. Our next issue will contain the 
final installment which will cover transportation, fuel, water 
supply, power, and labor.—Editor. 


Crushed Stone 
T HERE are only two important classes of 





crushed stone on the market—limestone and 

trap rock, the latter including a small amount 
of quartzite and granite, although quartzite is not 
an igneous rock. 

In certain states the tailings from lead and zinc 
mining and concentrating operations, known as 
chat, are used extensively as road material and to 
a limited degree as concrete aggregate. They con- 
sist of limestone or chert, or a mixture of the two, 
and are too fine and too uniformly sized for gen- 
eral use in concrete unless mixed with coarser 
material. 

Crushed stone finds its greatest uses in railroad 
ballast, for road surfacing, and as concrete aggre- 
gate. To be satisfactory for these purposes, the 
stone should have a certain minimum crushing 
strength, and possess a certain degree of both 
hardness and toughness. The crushing strength is 
determined by testing specimens to the point of 
failure in a compression machine, which is an ex- 
pensive piece of apparatus usually found only in 
the better class of laboratories. The properties of 
hardness and toughness find their expression in 
the resistance to abrasion, and this is ascertained 
by subjecting pieces of the stone to an abrasion 
test in a machine called a rattler. These tests and 
others will not be described, but it should be borne 
in mind that stone to be used for public-road work 
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Water Transportation of Gypsum to a Cement Plant. Coal 
Is Received in the Same Way. Unloading by Locomotive 
Crane and Grab Bucket 

















A Temporary Gravel Plant Consisting of Drag Scraper, 

Belt Conveyor, One Screen, Drag Sand Washer and Crusher 

for Oversize. Shell Boiler, Slide Valve Engine, Steam Hoist, 
Discharge Direct to Trucks 


must meet the specifications of the state highway 
department and the United States Bureau of Pub- 
lic Roads and therefore, if a new quarry is to be 
opened, the stone should be properly sampled and 
tested by competent authorities before money is 
spent on equipment for the crushing plant. 

Specifications covering crushed stone are becom- 
ing more strict each year, and some quarries which 
were once recognized as standard sources of supply 
are now having trouble in complying with the new 
specifications. Hence it is better to be on the safe 
side in opening up a new quarry. 
Limestone 

Many limestones contain more or less chert or 
flint, which is found in definite bands parallel with 
the rock strata, or as nodules scattered indiscrim- 
inately throughout the stone. The former is the 
more usual occurrence. For general concrete work, 
railroad ballasting, and road dressing, this flint is 
not deleterious, but highway engineers are taking 
exception to its presence in aggregate for concrete 
roads. The thought behind this is that, in the 
crushing operation, many pieces of flint acquire 
incipient cracks, but do not part along them, and 
these hold together throughout the mixing and 
placing of the concrete. Subsequent exposure to 
the heat of summer and cold of winter causes 
these incipient cracks to open up in pieces of flint 
that are near or at the upper surface of the con- 
crete, and such pieces may be entirely loosened 
and be drawn out by the suction of pneumatic tires. 
For this reason specifications for limestone for use 
in concrete roads are limiting the content of chert 
to from three to five per cent; and if a quarry is 
being opened to supply this trade, the owner should 
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The E. M. Young Unloading Cargo 


be very sure that the stone will not be condemned 
because of excess flint. 

Some limestones are of good quality in them- 
selves, but in the quarry they are mixed with so 
much foreign material that recovery is not feasible. 
The stone may be interstratified with clay or shale, 
and such a proposition is almost hopeless. Again, 
the ledge may be solid except for the presence of 
mud seams which are really solution channels 
filled with overburden. These may be several feet 
wide at the top and taper to nothing at a depth 
as great as 35 or 40 feet. The filling is usually 
sticky clay and, under present conditions, must be 
cleaned out by hand. This is expensive, but if the 
quarry is to have a long life, so that operations 
will be carried on below the level of the mud seams, 
the undertaking will probably be justified. Many 
profitable quarries contend with this problem. 

It is not uncommon that the first thought of 
locating a quarry comes from seeing a good face 
of stone exposed. It is important to be sure that 
this face is backed up by a good and workable 
deposit of solid rock. The writer knows of one in- 
stance of the opening of a quarry on the strength 
of an excellent exposure of this sort. After con- 
siderable money had been spent on stripping and 
other items of development, it was found that 
what had been hoped to be a solid mass of stone 
had once been a cave whose roof had fallen in 
ages ago, and the cave was filled with a mass of 
rock, clay, and shale, the latter being from an 
overlying stratum that had been eroded away on 


the surface. It was not possible to get clean stone 
from this working and it was abandoned. 

Some limestones are traversed by solution chan- 
nels. Near the surface they are apt to be dry or 
filled with clay, but farther down they may be 
carrying large amounts of water. Some very 
profitable quarries have had to be abandoned be- 
cause the last blasts had opened up underground 
streams of water whose flow was beyond the ca- 
pacity of pumps that it would pay to operate. It 
is not always possible to detect this state of affairs 
before-hand, but consideration should be given to 
it. In any event, a certain amount of pumping is 
likely to be necessary from a pit quarry, and should 
be counted into the production cost. 

From the foregoing it is evident that selecting 
a limestone quarry and locating a plant on it is 
not as simple a matter as it would at first seem 
to be. 

Trap and Granite 

The large operations based on these rocks are in 
our eastern states and in California, and supply a 
market that does not have easy access to crushed 
limestone. Most of them are on a large scale, 
measuring their product in thousands of tons per 
day. 

Suitable deposits of trap are not as common as 
those of limestone. Where worked, they serve cer- 
tain definite markets whose needs are fairly well 
supplied. Under present conditions in the trap rock 
industry, a small plant can hardly hope to survive, 
and the question of selling is perhaps of more im- 
portance than the actual production of the stone. 
Because of the size of the plants and because most 
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of their output is shipped by water, large capital 
is required. 

Crushed granite and quartzite, while serving 
certain restricted markets, are not large factors 
in the general crushed-stone industry. 

Some of the problems mentioned in connection 
with limestone do not occur with the harder and 
denser rocks. Mud seams are minor matters, 
quarry faces are apt to be high with the stone of 
uniform grade, and water channels are practically 
non-existent. 


Flux Stone 


This is always limestone, since it is used in iron 
and steel furnaces to form a slag with the siliceous 
and clayey impurities in the ore. Both dolomitic 
and high calcium stones are used. The point of 
limited market has already been touched upon, as 
has been the matter of sulphur and phosphorus 
content. It remains to note that flux stone is prac- 
tically always sold in rather large sizes, say from 
four inches up, and the producer must find a mar- 
ket for the smaller sizes in the general crushed 
stone field. This composite market must be borne 
in mind by any one proposing to build a flux stone 
plant but it is also true that all stone may be 
crushed to sizes suitable for the general market 
in case sales to the steel industry fall off. 


Sand and Gravel 


The winning of these two commodities is more 
apt to fall into the hands of small operators with- 
out technical or business experience than any of 
the others mentioned. The percentage of mortal- 
ity among these small operations is high, and prob- 
ably more money in the aggregate is lost in them 
than in large plants that cost more money and have 
better business administration. On the other hand, 
a small plant using good materials and in a suitable 
sales territory may develop into a well paying busi- 
ness, and many plants have done so. 

The matter of markets has already been touched 
upon but, aside from that, every sand and gravel 
project should have very careful investigation of 
the deposit before spending any money on plant. 

Nature has usually placed these materials in one 
of three ways: as the result of glacier action, in 
the beds and flood plains of rivers and smaller 
streams, and on the bottoms of lakes and the floor 
of the ocean along the shore. 

The deposits left by the ice were laid down many 
thousands of years ago, and have been subjected, 
usually, to a certain amount of alteration during 
which some weathering has taken place, and more 
or less surface soil has accumulated. If the gravel 
bank is a hill, as is frequently the case, the soil may 
be thin or almost absent on the top, as it has been 
washed down by rain; but on the lower flanks of 
the hill the soil may be many feet deep, and may 
present a real problem for its removal. There have 
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View of a Quarry Taken from an Elevation of 40 Feet. 

Rock Surface Level, and Originally Covered with 8 to 15 

Feet of Clay. This Deposit Was Studied by Core-Drilling— 
the Only Feasible Way 


been instances in which the layout of a plant has 
had to be entirely changed when this state of 
affairs was discovered. 


In the northern states these glacial residues are 
made up mostly of igneous rocks. These are not 
absolutely permanent. The writer has seen glacial 
hills opened up in which the boulders appeared to 
be sound and hard, but some of them when struck, 
or even touched with the hand, fell apart, like a 
mass of granulated sugar, to a pile of quartz and 
black mica grains. Unless such disintegrated 
rocks are thoroughly broken up in the washing and 
screening process, the gravel is apt to be con- 
demned for highway work. 


In some of these glacial hills the action of water 
flowing from the melting ice can be plainly seen, 
and in places it has left layers of clay. Sometimes, 
for reasons not apparent, the clay, instead of being 
in a continuous sheet is found in separate balls 
throughout the gravel. This clay is usually ex- 
tremly sticky and plastic, and is not brought into 
suspension in the ordinary washing process. It 
goes through the system with the coarsest gravel, 
and sometimes has pieces of the latter sticking to 
it. If the clay is not too plastic, certain forms of 
preliminary scrubbers may break it up so that it 
can be washed away; but there are clay admixtures 
that cannot be removed economically from the 
gravel, and deposits containing them are of no 
commercial value if clean sand and gravel must be 
produced. 


The general run of gravel banks contain more 
sand and pea gravel than can be used with the 


larger sizes in the ordinary concrete mixtures. If 


there is no sale for the excess of these small sizes 
they must be wasted, and the cost per ton of mer- 
chantable product will be increased. 
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Digging in a Glacial Gravel Hill with a Drag Scraper. This 
Gravel Contained Clay Balls That Could Not Be Washed 


All these factors that affect the value of gravel 
land can be studied by means of test pits which 
will give samples of the material in the bank. Such 
pits should be enough in number and depth to give 
a correct idea of the deposit and its overburden 
before investment in a plant to get it out is made. 


Glacial gravel is more or less uniform in the 
nature of the rocks of which it is made up, but 
gravel bars in the beds and flood plains of streams 
are largely local, and depend on the kind of rock 
forming the valley upstream from the deposit. It 
follows that rivers in glaciated country will bring 
down gravel that does not differ much from that 
left by the ice. Thus streams in such regions as 
the Ozark foothills will bring down flint or chert, 
which is the residue left from the dissolution of 
limestones and dolomites; while streams flowing 
over shale and sandstone will leave only small de- 
posits of poor quality, since the rocks washed over 
do not contain material hard enough to resist 
abrasion. 


Stream-bed deposits are apt to be stratified, since 
at flood stage the water has high velocity and will 
transport coarse gravel and even boulders, while 
at low stage the velocity will be low and sand and 
mud may settle on top of the gravel. It is not un- 
common to find half-decayed leaves, twigs and even 
logs embedded in the deposit, especially if it were 
formed in an eddy. Material dredged from the 
Missouri and Mississippi rivers is apt to contain 
particles of lignite, which are objectionable in con- 
crete work. 


If a gravel bar in a stream bed is excavated at 
low stage, it is likely that the next flood will bring 
down enough material from above to partly or 
completely fill the excavation, so that such a bar 
may be almost or quite self-renewing. 


A screening and washing plant located in the 


bottom land along a stream may be seriously dam- 
aged by high water during freshets, and one pro- 
posing to make an installation should investigate 
the action of the stream after thaws and heavy 
rains. Residents in the neighborhood will be able 
to give valuable information. Sometimes a high- 
water mark can be seen on trees. 


It is still proposed occasionally to excavate bank 
gravel and to use it for concrete aggregate without 
other preparation than screening, and perhaps not 
even that. This is positively inadvisable. Nature 
practically never gives a properly graded mixture, 
and there is always danger that small amounts of 
loam, clay, and especially organic matter may make 
the material unsuitable for use in concrete. The 
only safe procedure is washing and perhaps pre- 
liminary scrubbing. 


Great tonnages of sand are being recovered from 
the bottoms of the Great J:skes and larger rivers. 
Lake sand is very clean and pure, but the plant for 
recovering it is rather expensive, as it usually con- 
sists of a steamer fitted up with dredging apparatus 
so that it can fill its own cargo space with sand, as 
well as load barges alongside. Recent designs of 
these boats are self-unloading, and are powered 
with Diesel engines. If a sale of the sand is as- 
sured, it is practically certain that an excellent 
grade can be marketed. Boats for this service are 
almost standardized, so that aside from the finan- 
cing, a proposition of this sort is primarily one of 
selling ability and market. 


(To be concluded in next issue) 


Marquette Plans to Double 
Girardeau Plant Capacity 


The Marquette Cement Manufacturing Company 
will soon start construction operations for doubling 
the present capacity of its Cape Girardeau plant, 
according to announcements. When completed, the 
plant will be able to produce about 12,000,000 bags 
of cement annually. Last year the company 
doubled the capacity of the plant at LaSalle, IIli- 
nois and it is believed that the announced increase 
in plant capacity is in line with the policy of the 
continued expansion of the company. 

The progress and expansion of the Cape Girard- 
eau plant has been continuous since its purchase 
by the Marquette Cement Manufacturing Com- 
pany. When the plant was first acquired, the an- 
nual production was about 2,000,000 bags of cement 
annually. Since that time new quarries have been 
developed and its holdings increased materially. 
Last year it erected 16 new silos, each 80 feet in 
height. About July 1, the company expects to in- 
augurate a barge line for shipping cement on the 


Mississippi River from Cape Girardeau to St. Louis 
and Memphis. 
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Central Plants for Manufacturing and Delivering 


Ready-Mixed Concrete—I. 


In Which the Feasibility, Location, Cost, Equipment 
and Investment Returns are Discussed 
By J. O. DURKEE. 


ually scanning their business horizon to locate 
possible outlets for their products and make 
the use of their materials more feasible, more prac- 


Piratyseannis of basic materials are contin- 


the job. This necessitated the erection of a mix- 
ing plant in different locations as required, build- 
ing storage facilities and purchasing cement in 
quantities, as needed, to prevent deterioration, 


tical and less expensive to 
the consumer. Ideas are 
being developed to the end 
that this may be accom- 
plished to the benefit of the 
producers as well as those 
interested in using the dif- 
ferent basic products. Pro- 
ducers of aggregates are 
always among those who 
are making every effort to 
serve their patrons and a 
number of schemes have 
been developed looking to 
giving a better and less ex- 


pensive service to contractors. 

Formerly, and in some sections at present, it 
was customary for contractors and builders to 
purchase cement and aggregate and mix them on 








In the preparation of this review of the 
progress and possibilities of ready mixed con- 
crete plants, a careful study has been made 
of the reasons for the existing plants and 
those under construction. We have studied 
most of the material assembled by different 
associations, articles published in magazines, 


papers presented before societies, advertising | 


pages and bulletins of manufacturers and in- 
terviews and letters from a number of suc- 
cessful operators. Those ideas most relevant 
to our plan of discussion are being incorpor- 


ated in this article in order that those inter- | 


ested may be conversant with most of the 
difficulties and advantages offered with ready- 
mixed concrete plants.—AUTHOR. 
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usually in sacks’ rather 
than the more economical 
way, in bulk. Economy in 
ground space by eliminat- 
ing storage piles for con- 
tractors is especially im- 
portant in congested dis- 
tricts where interference 
with traffic, through util- 
izing the street areas, is 
serious. 

One of the developments 
of the last few years is an 
effort to centralize concrete 
mixing. This idea has 


taken form in the building of ready mix or mixed 
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concrete in transit plants. The one mixes the con- 
crete in a localized mixer and transports it to the 
builders while the other carries the aggregate, ce- 
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View of Office and Plant Ready Mixed Concrete Company, Pittsburgh, Pa. 
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ment and water properly proportioned and the 
mixing is done en route. Plants of these different 


classes or in combination are springing up in all 
parts of the country. 


Some of the advantages claimed for delivering 
the concrete ready mixed at the site where it is 
to be used are, that a uniform mix is always ob- 
tained, that the cement can be purchased in large 
quantities by the aggregate producer or material 
dealer, thereby reducing the first cost of cement 
and the difference is being shared with the con- 
tractor. On account of the producer being in close 
contact with the local building operations, a credit 
may be established more easily and if the obliga- 
tions are not taken up by the contractor, a lien 
may be more easily obtained on the work than 
would be possible for a cement manufacturer, lo- 
cated some distance away or in another state. The 
permanency of the central plant allows the use of 
equipment to accurately measure the materials 
that enter each batch, thus controlling the quality 
of concrete. Permanent mechanical equipment 
naturally reduces labor costs to a greater extent 
than is possible when mixing in the field. 

An idea of the thought on central mixing plants 
may be gleaned from some of the points brought 
out in the discussion of a paper presented by Nor- 
man Beggs of the Portland Cement Association be- 
fore the Thirteenth Annual Convention of the Sand 
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and Gravel Association. A. W. Dann of the Key- 
stone Sand and Supply Company, Pittsburgh, 
Pennsylvania, stressed the fact that sand and 
gravel producers are the logical producers of 
ready-mixed concrete. His reasons for this were: 
The available supply of raw material; the plant 
property ideally situated for the distribution of 
ready-mixed concrete; and the fact that trucks 
for hauling this concrete can be used also for haul- 
ing aggregates. Alexander Foster, Jr., of the 
Charles Warner Company, Philadelphia, Pennsy]l- 
vania, endorsed the use of trucks which can haul 
either raw aggregates or concrete, thus cutting 
down the truck time loss and the admixture of 
lime with the concrete to prevent segregation and 
loss of workability en route to the job. Mr. Foster 
also asserted his belief that several small mixers 
can be operated more economically than one large 
one because of the sporadic demand. Stephen 
Stepanian of the Arrow Sand and Gravel Com- 
pany, Columbus, Ohio, discussed the comparative 
economies of ready-mixed and job-mixed concrete 
and gave a number of arguments in favor of the 
former. He is a firm believer in the future of this 
new industry. A. A. Levison of the Blaw-Knox 
Company, showed slides of a number of ready-mix 
plants which are now in operation. He also stated 
that for success of this industry the plants must 
produce a high quality of concrete and must have 

















View of Plants of a Cincinnati Company, Showing Considerable Detail 
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good delivery facilities. J. E. Burke of the Ready- 
Mixed Concrete Company, Pittsburgh, Pennsyl- 
vania, described a plant operated by his company 
which handles its cement by the Fuller-Kinyon sys- 
tem. He also said that for winter operations the 
concrete must be heated at the plant to from 82 to 
86 degrees to insure delivery into the forms at 70 
degrees. A description of this plant was published 
on page 43 of the March 27, 1929 PIT AND QUARRY. 

It is generally conceded that it reduces the cost 
of construction to use bulk cement, as can be done 
in the centralized mixing plant. By eliminating 
sacks, there is no labor required for cleaning, han- 
dling and shipping empty sacks, no lost or dam- 
aged sacks, no bookkeeping for sacks, no fire in- 
surance to pay on stored sacks, no storage space 
needed for empty sacks, less labor required and a 
more expeditious unloading of cars with a con- 
veying system, usually compressed air, which elim- 
inates considerable demurrage. Approximately 
$40 per car is saved by purchasing cement in bulk. 

According to the report of Harry F. Thompson 
for the Concrete Building Committee on Central 
Mixed Concrete for Buildings to the American 
Society of Civil Engineers, the feature of central 
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mixing plants which is probably the most funda- 
mental in justifying their operation is the oppor- 
tunity for improving the uniformity and quality 
of the concrete. The general recognition of such 
improvements will ultimately result in changing 
present bases of design, either by using a mix that 
is leaner and has more uniform strength or by 
using a smaller quantity of the mix now specified, 
because an assured higher unit strength permits 
reduction in area to obtain an equal strength. 
Either development means a decrease in the total 
cost, with the attendant opportunity of extending 
the use of concrete. 

According to Norman Beggs, of the Structural 
and Technical Bureau, Portland Cement Associa- 
tion in a paper previously mentioned, there were 
25 existing ready mixed plants in 1925. He pointed 
out that if a similar list were compiled at the pres- 
ent time, it would contain the names of nearly 100 
concerns actually making and selling ready mixed 
concrete, which shows that this class of concrete 
is being favorably received and is a promise for 
the future. 

A permanently installed central mixing plant 
can be equipped to insure positive, accurate and 




















Track Hopper, Belt Feeder and Inclined Belt Delivering Sand and Gravel to Mixing Plant 
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automatic control of the water content of the con- 
crete. The influence of the human element can be 
almost removed, the use of a pressure tank with 
automatic control measurement governed by a dial 
or other mechanical means is much more accurate 
than an open tank with a visual gauge which must 
be watched by the operator. 

A plant of this class is in a position to adopt 
refinements in the measurement of aggregates 
which would be possible only on the larger con- 
tracts with portable mixing plants. According to 
D. L. Williams, vice president of the Pioneer Sand 
and Gravel Company in a letter to the Toledo 
Scale Company: “Volumetric measurement, is par- 
ticularly inaccurate in the case of sands because of 
the variation in the ‘Bulking’ of sands due to vary- 
ing moisture contents. This bulking may run as 
high as 40 per cent with some moisture contents 
and under some conditions of handling. The con- 
dition of handling had rather more effect than is 
generally recognized; for instance, if sand is 
allowed to flow slowly for a short distance, from 
a bunker into a container, the bulking will be 
relatively high, whereas, the same sand fed in a 
heavier stream of less slope and allowed to drop 
a greater distance, will tend to ‘pack’ to some ex- 








Lane Construction Company, St. Joseph, Mo. 














Truxmixed Concrete Plant Makes Batches for Transit Mixing 
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tent and will bulk less. The resulting volume in 
both cases will mean a variation of actual quantity 
of material. The use of scales eliminates this 
variation entirely. The slight variation due to the 
actual weight of inherent moisture, can be deter- 
mined and a correction applied. In actual prac- 
tice, however, this variation is negligible. Our 
company, being the pioneer in the commercial pre- 
mix concrete field in the Northwest, has always 
been alive to the necessity of improvement in 
manufacturing methods, the adoption of the scale 
method of proportioning materials, was a natural 
step.” 

The best practice provides a separate scale for 
each aggregate and each scale should have a dial, 
or other direct reading attachment, for indicating 
the net weight in the hopper and not depend on the 
| balancing of the beam, as this will assure a more 

accurate weighing and a more uniform concrete. 
Mixing large batches is more accurate than small 
as a central plant can afford to install meters to 
l insure a certain minimum mixing time, instead of 
the one-half to one minute that is common with 
portable job-mixing plants. This timing limits the 
output from a mixer and contributes to a stronger 
and more uniform mix on delivery. 
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Van Sciver Corporation Weight-Batching, 
Mixer-Hopper and Truck 


In a central plant, it is possible to have and to 
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A Central Mixing Plant in Columbus, O., Operated by the Arrow Sand and Gravel Company 
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train skilled workmen who contribute toward im- 
provements in the product. This specialization 
assists in the refinements of mixing concrete 
which has now developed to the status of manu- 
factured product. Concrete was formerly just a 
more or less irregular mixture of water, cement 
and aggregates. This was due to irregular inspec- 
tions at the mixer and to uneducated and untrained 
condition of the floating personnel. 

It is impossible to establish a rule from which 
to decide the size of a community that will support 
a ready mixing plant. It is well known that such 
plants are being successfully operated in com- 
munities of about 15,000 and this population could 
be shaded, where a firm is operating a pit as sand 
and gravel operators are most interested in a plant 
of this kind. It has been suggested that transit 
truck mixers can be used successfully by sand and 
gravel operators in smaller communities. 

The Portland Cement Association is always 
ready to give data on the cement consumption of 
any community. From these data, it is possible to 
calculate the rate of cement consumption and from 
these calculations, to assume whether or not a cen- 
tral plant will be profitable. The total value of the 
building permits, issued annually, is a general 
criticism of the progress and volume of construc- 
tion in a given district. Bond issues approved or 
to be approved and agitation for needed improve- 
ments in a community will assist in determining 
whether or not the yardage sale of concrete will be 
on the increase. 

Ready mixed concrete has been most popular 
for use in such work as bridges, floors, founda- 
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Interior of Plant, Ready-Mixed Concrete Corporation 


tions, caissons, curbs, gutters and pavements. If 
the conclusions of many engineers and authorities 
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A Modern Ready-Mix Plant at Harrison, N. J, 
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Plant of Ready-Mixed Concrete Company, Richmond, Va. 


that much better construction can be accomplished 
by using concrete from central mixing plants are 
correct, the opportunities for a central plant are 
limited only by the number of construction proj- 
ects in its community. Improvements about in- 
dustrial plants offer a large potential outlet, and 
the use of ready mixed concrete in reinforced work 
is becoming more common. Its suitability for 
projects in which workability is an item depends 
on the length of the haul and the method of trans- 
portation. If the plant is arranged and equipped 
to produce the quality and plasticity of concrete 
required, and to retain the plastic and workable 
qualities to the point of delivery, there is no class 
of concrete construction that cannot be served by 
a central ready mixing plant. 

The question often arises as to the size of jobs 
on which the ready mixed concrete plant can rely 
for support or patronage. The larger the proposed 
plan of construction the more likely is the con- 
tractor to find it practical to erect a concrete mix- 
ing plant, other things being equal. Price and 
quality are the two governing factors in answering 
the question. If the central mixing plant is so 
mechanically arranged and the materials entering 
the mix are so scientifically controlled that the 
plant can turn out the proper quantity at the 
Proper time of the best possible mix obtainable 
with a given proportion, it will certainly have the 
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business, no difference how large or small. Central 
plants have furnished concrete for jobs as large 
as 10,000 cubic yards, although some contractors 
feel that a 2,500 cubic yard job is of sufficient size 
to warrant a portable plant being used. The econ- 
omy of using ready mixed concrete on small jobs is 
fairly well established and the justification of its 
use on large construction enterprises will largely 
be governed by the ability of operators to prove 
the value, certainty and quality of the ready mixed 
material. 

Contractors of necessity bid very closely on most 
of their work and they are always on the alert for 
a plan to save on each job. If he can be shown a 
saving and be assured prompt service, the contrac- 
tor will be susceptible to the use of ready mixed 
concrete. A careful analysis of the work in hand 
will readily satisfy the contractor as to whether 
he will buy the ready mixed concrete or erect a 
portable plant and mix his concrete. It is purely a 
matter of which is the better and cheaper of the 
two methods that appeals to the contractor. He 
desires to produce the best possible work, in the 
least time and to take a profit. 

(To be Continued) 





Neglected Lubrication As a Cause 
Of Breakdowns 


A practical service engineer states that many 
breakdowns in heavy machinery are due primarily 
to improper or insufficient lubrication. The ma- 
chines in pits and quarries, and in the contiguous 
plants are under severe duties and they deserve 
careful lubrication. Failure in this matter is not 
due ordinarily to false economy of the bosses in 
providing oils and greases but rather to negligence 
upon the part of the employes. When a machine 
must work in mud or with sloppy material or in a 
dusty or gritty environment, its attendant should 
regularly, at reasonable intervals, clean all bear- 
ings and drain gear cases, and replenish the lubri- 
cants. Such a practice involves slight expense, 
perhaps, but the cost will be insignificant in com- 
parison to a breakdown. 


Addresses Are Being Broadcast 
By Prominent Authorities 

The National Safety Council is running a splen- 
did series of Saturday evening broadcast addresses 
at 5:15 central standard time. The address on 
April 20 was by Charles M. Schwab upon New 
Values in Industry. On April 27, Albert W. Whit- 
ney will discuss Death Through Accidents, while 
on May 4, P. E. Crowley will talk about The Rail- 
road and Safety. 

Among future speakers are Hon. Robert P. La- 
mont, secretary of commerce, and Madam Ernes- 
tine Schumann-Heink, 
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The Soviet Asbestos Industry 


By MARJORIE DENT CANDEE 


to assume importance after 1900. In 1905 

the production reached 7,300 tons and in 
1910, 12,300 tons. Before the World War, Russia 
was the second largest producer of asbestos among 
the countries of the world, the Bazhenovo deposits 
furnishing about 96 per cent of the total output of 
the country. During the war the production de- 
clined, reaching its lowest point in 1919. In 1922, 
after a reorganization of the industry by the Ural- 
asbest Trust, production began to revive and the 
Soviet Union today is one of the leading countries 
in regard to resources of asbestos. 


les production of asbestos in Russia began 


The production and export of asbestos during 
the past five fiscal years (ending Sept. 30th), com- 
pared with 1913, are shown in the following table 
in metric tons: 


Output Export 


12,389 
5,634 
5,936 
7,215 
9,946 

11,147 

While there was a small decline in the produc- 
tion of asbestos products in 1928, exports of as- 
bestos from the Soviet Union increased substan- 
tially over the preceding year. The present ex- 
ports are below the pre-war figure mainly on ac- 
count of the increased demand on the domestic 
market. Up to 1914, Russia was second to Can- 
ada in asbestos exports, the United States and 

Germany being the principal purchasers. In 1925 

and 1926 Russia was third in asbestos production, 

supplying about 6 per cent of the world total in 

1926, Canada producing about 78 per cent and 

Rhodesia about 9 per cent. At present, practically 

all of the Soviet Union asbestos exports go to Ger- 

many, which re-exports a part to other European 
countries as well as to the United States. 


1923-24 
1924-25 


1926-27 


Since January of this year there has been a con- 
siderable improvement in the Soviet asbestos. in- 
dustry; a number of factories have been re- 
equipped, a new sorting factory erected and the 
Yegorshin electric station in the Urals completed. 
As a result of these measures it is expected that 
the report of the next fiscal year will show a con- 
siderably increased output. 


In the last few years the Soviet Union Geological 
Survey has done some prospecting in a number of 
undeveloped regions in an effort to uncover as- 
bestos deposits of commercial importance in addi- 
tion to those already exploited. The results so far 


attained have been satisfactory. The Soviet eco- 
nomic authorities are of the opinion that the ex- 
tent of these resources, together with the rising 
world demand for asbestos, warrant a capital in- 
vestment in the industry far beyond that provided 
in the budgets of the state trusts. The explora- 
tion and exploitation of asbestos deposits has ac- 
cordingly been placed on the list of industries open 
for concession in the Soviet Union. Foreign firms 
interested in obtaining concessions are given the 
right to conduct preliminary explorations in the 
regions where asbestos reserves have been located. 
These explorations may serve as the basis for 
negotiating a concession agreement. 


Among the already explored reserves are those 
of the Union of Soviet Socialist Republics’ princi- 
pal asbestos deposits located near the town of 
Bazhenovo in the Urals (about 50 miles north of 
Sverdlovsk), which are estimated at 8,500,000 tons 
and possible reserves at 20,000,000 tons. There 
are other deposits in the Urals, Siberia, the North- 
ern Caucasus and in the Kazak, Kirghiz and Uzbek 
republics. The quality of asbestos found in the 
Union of Soviet Socialist Republics is considered 
by experts to be high, because of its strength, 
flexibility, its acid-resisting properties and the 
ease with which the fibres can be separated. 


Other important asbestos beds, in addition to 
the Urals, are those found in the Karachevsky dis- 
trict of Northern Caucasus. During the summer 
of 1927 three beds were explored near the source 
of the Kuban River. It was definitely established 
that the quality and extent of these deposits make 
them of commercial value. Besides these deposits, 
there are at least four other known asbestos beds 
in the Northern Caucasus. 


The Kazak and Kirghiz republics contain a num- 
ber of beds which have been partially explored. 
The asbestos of the deposits near the junction of 
the Shurtandy and Tobol rivers in Kazakstan has 
fibres up to 11 millimeters in length, and of great 
strength. In some of the deposits of the Alexan- 
drovsk range in the Kirghiz republic the length of 
the fibre is from 30 to 40 millimeters. 


Rich asbestos deposits have been disclosed in 
the Yeniseisk province of Siberia, in Buriat-Mon- 
golia and in the Oyrat district on the Mongolian 
border. The Tesinsky and the Kamysht River 
beds of the Yeniseisk territory have been found to 
yield from 32 to 40 kilograms of asbestos per 
cubic meter of ore. The Ilchir beds in the Sayan 
Mountains of Buriat-Mongolia are estimated to 
contain probable reserves of 400,000 tons. 
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The Workability and Yield of Slag Concrete 


Association issues symposiums intended 

for presentation to not only its own mem- 
bers but to the membership in various technical 
organizations. PIT AND QUARRY is pleased to as- 
sist in disseminating the valuable information 
contained in these documents, and herewith pre- 
sents a synopsis of Symposium No. 16 which com- 
prises abstracts concerning the terms workability, 
yield, and voids. 


Workability is that quality in concrete (at pres- 
ent not accurately measurable) which insures 
ease in placing and handling. This involves (a) 
the easy, uniform distribution of the aggregate 
throughout the mass, (b) ready placement 
around reinforcement, (c) readily-secured, smooth 
surface next to forms, and (d) a quickly-obtained 
smooth surface under the finishing belt. 


Yield is the volume of concrete resulting from 
given quantities of coarse aggregate, fine aggre- 
gate, cement and water, the mixture producing 
the greatest volume being said to have the high- 
est yield. 


In proportioning the aggregates, the ratio of 
fine to coarse need not be the 1:2 ratio which has 
been general practice in the past, but may be that 
which gives the greatest workability, even as high 
as 1:1 being used where conditions warrant. 
Raising the ratio of fine to coarse aggregate, or 
so-called ‘“‘over-sanding,” has been proved bene- 
ficial in every way, according to tests at the United 
States Bureau of Standards. Slag, gravel and 
limestone were the aggregates tested, and the con- 
clusions state that: 


“The tests showed (1) That for the various 
combinations of fine and coarse aggregates the 
amount of sand required to give a strength at 
least as great as that indicated by the normal 
water-cement-ratio strength-relation varied from 
about 33 to about 50 per cent of the total aggre- 
gate, (2) That the percentage of sand as deter- 
mined gave a satisfactory workable mix, (3) That 
it was about the smallest percentage of sand which 
would give a workable mix, (4) and that these 
same percentages of sand gave higher strengths 
per barrel of cement per cubic yard of concrete 
than did any other combinations of the same ag- 
gregates; that is, they gave approximately the 
maximum economy of cement. 


‘ S OUR readers are aware, the National Slag 


“The characteristics of crushed aggregates which 
make the addition of sand desirable in some cases 
are their cubical shape and rough surfaces. An 
aggregate with smooth, rounded surfaces will nat- 
urally offer less resistance to finishing and spading 
than will rough cubical fragments—in other 
words, the former is more workable. In addi- 


tion, the irregular character of the crushed aggre- 
gate surfaces causes more void space in a unit 
volume of the material, requiring more mortar to 
fill the voids. In a 1-2-4 mix this high voidage 
often causes a distinct shortage of mortar and the 
workability is lowered, as is also the volume of 
concrete produced, or “yield.” The gradation of 
the coarse aggregate, through its effect on the void 
content, also changes the workability—a _poorly- 
graded coarse aggregate will show high voids and 
require more mortar to satisfy this condition. 
Gradation of fine aggregate will also have a de- 
cided effect, since poorly-graded material will 
show either high voids or unduly high surface 
area, thus lowering the total quantity of mortar 
produced, and hence the workability and yield of 
concrete.” 

The results of tests conducted, under various 
auspices, to study the proportioning of aggregates 
is followed by concluding that the yield and work- 
ability are increased by three things: 

(1) Proper gradation of coarse aggregate. 

(2) Proper gradation of fine aggregate. 

(3) Proper proportioning, so that sufficient 

sand is allowed. 

The first two of the above are functions of the 
aggregates which are more or less under the con- 
trol of the material producer, and the third is ob- 
tained by specifying a constant cement content 
per cubic yard of concrete and allowing for bulk- 
ing of the sand. 


The opinions of concrete authorities differ 
widely on the quality of workability in slag con- 
crete. Those who have had experience with cor- 
rectly-proportioned slag concrete made from prop- 
erly-graded aggregates find the workability en- 
tirely satisfactory, while opposite opinions are 
naturally expressed by those who have not had 
that good fortune. Numerous actual practices are 
cited to indicate varying experiences as reported 
by concrete users. 

The yield of concrete may be expressed in sev- 
eral different ways: 


First: The concrete resulting from a given 
amount of dry-rodded, mixed (fine and coarse) 
aggregate. For example, if a mix of one sack of 
cement to 4 cu. ft. of dry rodded mixed aggregates, 
usually known as the real mix, resulted in produc- 
ing 4.4 cu. ft. of concrete the yield would be ex- 
pressed as 1.10, thus the quantity of concrete 
would equal 110 per cent of the amount of dry 
rodded mixed aggregate. 

Second: Yield may be expressed as the ratio of 
the volume of resulting concrete to the volume of 
coarse aggregate measured, (a) loose or (b) com- 
pact. For example, if a mix of one sack of cement 


82 PIT AND 
to 2 cu. ft. of damp loose sand to 3 cu. ft. of loose 
coarse aggregate resulted in 3.9 cu. ft. of con- 
crete, the yield would be expressed as 1.30, thus 
the quantity of concrete would equal 130 per cent 
of the volume of coarse aggregate. 

The above method of designating yield if used 
with compact materials might resolve itself into 
the following example: If a mix of one sack of ce- 
ment to 2 cu. ft. of dry rodded sand to 3 cu. ft. 
of dry rodded coarse aggregate resulted in 4.2 cu. 
ft. of concrete the yield would be expressed as 
1.40, thus the quantity of concrete would equal 
140 per cent of the volume of coarse aggregate. 

Third: Yield may be expressed as the quantity 
of concrete resulting from a sack (cu. ft.) of ce- 
ment. This method is most often expressed as 
the cement factor or the quantity of cement per 
cu. yd. of concrete and sometimes on road work 
is expressed as the quantity of cement per linear 
foot of a road slab of given dimensions. 

The above method of expressing yield in terms 
of a cement factor or the number of sacks per 
cubic yard of concrete is the most satisfactory 
way of designating yield inasmuch as it gives di- 
rectly a very good indication of the quality of 
concrete which may be expected from the given 
combination of materials and places all aggregates 
on an equal basis. For example, if a mix of one 
sack of cement to 2 cu. ft. of damp loose sand to 
3 cu. ft. of loose coarse aggregate resulted in 3.9 
cu. ft. of concrete the yield would be expressed as 
3.9, or, reducing this to the cement factor, the re- 
sult would be 6.92 sacks of cement per cu. yd. The 
aggregates being placed on an equal yield basis by 
this method, the only question is that of so ma- 
nipulating the ratio of fine and coarse aggregate 
that a workable mix will result. This is even more 
the case where the aggregates are weighed instead 
of measured by volume, as is being done by an 
increasingly large number of State Highway De- 
partments. 

The voids in crushed aggregates as a class are 
naturally higher than in smooth, rounded aggre- 
gates, other conditions being equal, such as grada- 
tion, size and condition (compact or loose). This 
difference is usually represented in a 14-114 in. 
material by a void percentage of 35-38 in the 
rounded aggregates and 42-45 in the crushed ma- 
terial, when in a compact condition. 

The symposium closes with the following con- 
clusions: In any discussion of the workability and 
yield of slag concrete, the fact must be kept in 
mind that aggregates with a cubical fracture and 
rough surfaces have inherent physical character- 
istics which distinguish them from uncrushed ag- 
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gregates with smooth, rounded surfaces. These 
characteristics may be a slight handicap in con- 
nection with workability and yield, but the disad- 
vantages are more than overcome by the advan- 
tages, which include lack of segregation, good 
bond, and high strength of the concrete. In addi- 
tion, the drawbacks can be overcome by attention 
to the following: 

(1) Proportioning. If volumetric proportions 
are used, such as 1-2-4, the bulking of moist sand 
must be allowed for, and extra sand added to the 
mix. This bulking may amount to as much as 38 
per cent. Even when this has been done, a ratio 
of 1:2 for fine aggregate and coarse aggregate 
may be insufficient, and can be raised as high as 
1:1; or, in other words, a 1-3-3 mix instead of 
1-2-4. The high strength of slag concrete justi- 
fies even an actual addition of sand to the mix, as 
1-214-4 instead of 1-2-4. However, the most sat- 
isfactory method of proportioning at present is to 
specify a concrete containing a certain cement 
content per cubic yard, and manipulate the pro- 
portions to secure maximum workability, the 
yield, of course, being constant. This insures sat- 
isfactory workability and equal yield without 
penalizing any aggregate for its natural physical 
characteristics. The present trend is towards 
specifying for strength. If the concrete furnishes 
the strength specified, the object has been at- 
tained, without regard to other factors such as 
workability and yield. The high strength obtained 
from crushed aggregates in concrete will then be 
given proper credit, and they will not suffer by 
comparison with other aggregates from the stand- 
point of all-round concrete-making properties. 

(2) Gradation of coarse aggregate. Correct 
gradation of the coarse aggregate will reduce its 
voids to the practical minimum, requiring less 
sand to produce a cubic yard of concrete and pro- 
moting workability. 

(3) Gradation of fine aggregate. Correct gra- 
dation of fine aggregate reduces its voids, and 
hence the volume of cement necessary to fill them. 
The remaining cement after the voids are filled is 
left to increase workability and yield. 

(4) Water content. Controlling the water con- 
tent will also improve workability to some extent, 
particularly because of the tendency to add water 
for workability. Neither too dry nor too wet a 
mix is properly workable. 





Penn Lime Moves Offices 
The offices of the Penn Lime, Stone and Ce- 
ment Company, formerly located at 40 North Duke 
Street, Lancaster, Pennsylvania, are now located 
at Rheems, Pennsylvania. 
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An Intensive Engineering Accomplishment 


Under Adverse Conditions 


large engineering projects can be com- 

pleted in these days of intensive practice is 
found in the recently constructed additions to the 
plant of the Edison Portland Cement Company at 
New Village, New Jersey. 

These additions are huge, round storage bins 
that assure complete safety against fire and the 
climatic elements, with freedom from depreciation, 
repair and upkeep. These are of reinforced con- 
crete. Four of these bins are uniform in size—40 
feet in diameter and 90 feet high. There are three 
intermediate bins (two outer space and one inner 
space), while a fourth intermediate bin houses an 
iron spiral stairway affording access to the top 
of the structure. 

Walls are eight inches thick and suitably rein- 
forced. A tunnel runs the full length of the new 
structure. Beneath the floor of this tunnel is a 
16-inch screw conveyor which handles cement from 
these bins to a pit where it is sacked. 


N N EXAMPLE of th rapidity with which 


The contract for this job was signed on Febru- 
ary 8, 1929, by the Macdonald Spencer Engineer- 
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ing Company of New York—although plans had 
not been completed at that time—and the work 
was to be finished by March 31. Within a few 
days, work was under way on this job. One of 
the illustrations shows the progress that had been 
made by February 22. Numerous unforseen dif- 
ficulties were encountered after the work was 
planned but under way. Many more cubic yards 
of excavation were required, with corresponding 
increase in the number of cubic yards of concrete, 
due to unexpected foundation requirements. 

Freezing weather prevailed, with the season’s 
worst storms and gales of almost hurricane force. 
Yet the work proceeded under approved cold- 
weather concreting practices. Concrete was poured 
continuously for twenty-four hours per day, from 
start to finish, thus assuring structures that are 
free from construction joints. 

Specially built forms were raised, one-half inch 
at a time, by means of a patented lever jack of 
the contracting company’s own invention, this 
practice making the continuous concreting oper- 
ation possible. This method furthermore is highly 











Scene of Foundations for Large Cement Bins, Showing Wintry Condition on February 22, 1929 
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Cement Bins Completed March 27, 1929, for Edison Portland 
Cement Co. 


desirable since it assures smooth surfaces both on 
the exterior and the interior of any concrete struc- 
ture. 


The job was completed on March 27, as shown 
in the other illustration which was photographed 
on that day. In other words, this contract was fin- 
ished in forty-seven days or four days ahead of 
the contract schedule which itself was deemed well- 
nigh impossible of accomplishment. As far as pos- 
sible all materials were purchased directly from 
manufacturers and producers. No premiums were 
paid for shipments from warehouse stocks. The 
actual utilization of these bins began on April 1, 
when cement was started into them. 





Sand Companies in Merger of Big 
Business 

The merger of the Illinois Glass Company of 
Alton and the Owens Bottle Company of Tofedo, 
Ohio, to form what is said to be the largest bottle 
manufacturing company in the world, was an- 
nounced yesterday at the offices of the Illinois Glass 
Company. 


The new company will be known as the Owens- 
Illinois Glass Company. General headquarters will 


be in Toledo, while Western headquarters will be 
maintained at Alton. 


Subsidiaries of the Illinois company which will 
be absorbed in the merger include the Chicago 
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Heights Bottle Company, Chicago; Carlyle Paper 
Company, Carlyle, Illinois; Tavern Rock Sand 
Company, with quarries at Augusta, this county 
and in New Jersey, and the Madison Warehouse 
Company, Boston, Mass. With its subsidiaries, the 
company is said to be worth about $100,000,000.00 
and is one of the largest manufacturers of glass 
bottles and glass-making machinery in the United 
States. 


A meeting of the directors of the newly or- 
ganized sand company was held March 28th at the 
office of the St. Charles Sand Company. Not all of 
the directors were present and no definite steps 
could be taken by the board to decide the future 
use of local yards. It is certain the yard will be 
kept here. After the board’s next meeting they 
will know whether or not a larger yard will be 
maintained here. This company was recently or- 
ganized and is now known as the Standard Mate- 
rial Company of Missouri. Three companies con- 
solidated and formed this new one. The com- 
panies were the St. Charles Sand Company, Port- 
land Cement Company, and Mississippi Sand & 
Material Company. 

The company started taking sand from the river 
Thursday and between four or five barges can be 
drawn each day. Each of these barges contain be- 
tween 80 and 85 tons of sand. This company also 
maintains a supply yard on the other side of the 
river just north of the highway bridge. 





Glacial Gravel to Ohio 


The Victory Sand and Stone Company of To- 
peka, recently shipped a car of Kansas river gravel 
to Ivorydale, Ohio, where it will be used in a deep 
well at the Procter and Gamble Company’s plant. 
The Procter and Gamble Company is manufac- 
turer of Ivory soap. 


“A particular quality of gravel was required, 
such as is found only in the virgin deposits in the 
Kansas river,” Paul Sherman, President of the 
Victory Company explained. “This gravel was 
pumped fifty-five feet below the bed of the river 
and is of a hard quartz-and granite formation, 
specially adapted for filtration use. 

“The gravel in the Kansas river was laid down 
here during the glacial period of 300,000 years ago. 
Various sand companies have pumped up mastodon 
teeth and tusks. This is the first shipment of 
glacial gravel to be sent such a distance.” 

The Victory Company was started a year ago 
and has grown to such proportions that it recently 
has added a fleet of Dodge Brothers’ 4-yard trucks 
and a Byers’ master crane. 
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Stimulating Public Interest By Popular Talks 
On Industrial Topics 


BY F. A. WESTBROOK 


advantage of intriguing the interest of the 

public. Furthermore, the public is much in- 
clined to be interested in the inner workings of 
the many manufacturing operations which supply 
their needs in one form or another. That the 
manufacturer of crushed stone is no exception to 
this has just been proved to a most surprising ex- 
tent by the experience of W. E. Hilliard, general 
manager of the New Haven, Connecticut, Trap 
Rock Company. 

Being the manager of the largest trap-rock 
quarry in the world, it was not strange that the 
Lions’ Club of New Haven should ask Mr. Hilliard 
to tell something about it. He told such an inter- 
esting story that the news of it spread to neighbor- 
ing cities, with the result that within a short 
period he complied with requests to address four 
other Lions’ Clubs as well as eight hundred sopho- 
mores of the New Haven High School. As Mr. 
Hilliard puts it, what surprised him most was that, 
during the twenty-two minutes of his talk to these 
students, it would have been possible to hear a 
pin drop even though discussing such an appar- 
ently unpromising topic as trap rock. 

The natural question is, how could he make it so 
interesting? The answer is that he showed the re- 
lation of this prosaic material to our daily life, and 
he played up to the intelligent curiosity of most 
people regarding natural phenomena and the ro- 
mance connected with the activities of nature in 
past geologic ages. Any branch of the non- 
metallic industry could be treated similarly and 
perhaps with beneficial results, especially in com- 
munities where there is some local antagonism to 
a quarry or a sand-and-gravel operation, because 
of misunderstanding as to what it really means in 
the scheme of present-day life. 

What Mr. Hilliard said was simple enough, yet 
it had that touch which immediately won the sym- 
pathy of his audience. There was nothing tech- 
nical nor how the quarrying was actually done, but 
he made plain the thread of human interest run- 
ning through the story of developments in the use 
of this commonplace material. First came a brief 
description of the volcanic character of trap rock— 
how it was once a dense, heavy, liquid material of 
uniform texture, formed under tremendous pres- 
sure beneath the earth’s surface, and how it was 
forced up through the lighter sandstone sedi- 


Paiva industry now realizes clearly the great 


mentary rocks in the region around New Haven.. 


The result of this, he pointed out, is that the rock 
is heavy, hard, tough, and that it absorbs less 
moisture than almost any other rock. The first 
three of these qualities obviously render trap rock 
eminently suitable for resisting the wear and tear 
of motor travel, while its non-absorbent quality is 
valuable where the cold winters of New England 
must be encountered. 


Next followed an interesting description of a 
sort of circle of the causes and effects centering 
about the development of high-grade steel. It was 
explained how this resulted from the race between 
the offense and the defense in the making of big 
guns and battleship armor and how these inven- 
tions, primarily for the purpose of improving the 
destructive art of warfare, have proved a thousand 
times more valuable in perfecting the arts of peace, 
of which the modern motor truck and automobile 
are examples. This further resulted in the need 
of first-class permanent roads for which trap rock 
is an ideal material. But this rock could not be 
quarried and crushed without the use of these 
same high-grade steels for drills, power shovels, 
crushers and other pieces of machinery. The circle 
of developments, all dependent on each other, is 
complete. 


Other structural uses were given, with examples 
from the neighborhood, and a few words were said 
about the New Haven Trap Rock Company’s 
quarry at North Branford, Connecticut (described 
in the July 7, 1926 issue of PIT AND QUARRY) from 
which the yearly production is about 700,000 tons 
and the record one-day production, 4,480 tons—the 
yearly output being sufficient to load a solid line 
of freight cars extending all the way from New 
Haven to New York and back again. 


Preliminary Production Figures, 1927 


Preliminary production figures for 1927 are 
available from the United States Bureau of the 
Census for the following industries: Canning and 
preserving, fruits and vegetables, pickles, jellies, 
and sauces; cigars and cigarettes; electrical ma- 
chinery, apparatus and supplies; embroidery ; knit- 
ted outerwear; marble, granite, slate and other 
stone products; oleomargarine and other butter 
substitutes; plumbers’ supplies (not including pipe 
or vitreous-china plumbers’ supplies) ; tobacco and 
snuff; wood distillation and charcoal manufacture; 
wooden boxes, cases and crates. A decrease in pro- 
duction from the 1925 total was reported for the 
industries as in italics. 





New Corporations 

Big Harpeth Quarries, Inc., New- 
som Station, Kingston P. O., Tenn. 
$100,000. Ralph E. McClean, Pres.; 
Morris E. McClean, Geo. G. Keith, 
Herbert Fox, J. G. Stephenson. 

West Virginia Lime & Stone Corp., 
c/o Patrick M. Kelly, attorney, 25 
Broadway, New York City. $2,000,- 
000. James M. Phelan, A. Lauria, 
Elmer Armstrong. 

Briggs Lime Co., c/o Albany Serv- 
ice Co., 299 Broadway, New York 
City. $10,000 pfd.; 50 shares com. 

Beachville Lime & Stone, Ltd., 
Beachville, Ont., Can. $900,000. Mer- 
ger of Beachville White Lime Co. and 
Standard White Lime Co. D. Ken- 
nedy, Pres.; C. E. Downing, V. P. & 
Gen. Mgr.; W. P. Gamble, Sec.-Treas. 

New Scotland Quarries, Delmar, N. 
Y. $10,000. 

Barre Crushed Stone Co., Ince., 
Barre, Vt. 200 shares com., $100 each. 
E. M. Stevens, R. J. Coe, F. C. Glea- 
son. 

Missouri Aggregates Corp., 1438 
Syndicate Trust Bldg., St. Louis, Mo. 
100 shares, $100 each. H. H. Kotts, 
228 N. LaSalle St., Chicago, 98 shares; 
P. Sebastian, Cuba, Mo., 1 share; J. 
W. Denton, St. Louis, 1 share. 

Central Lime & Cement Co., IIli- 
nois, c/o F. Tefft, Afton, Wis. $200,- 
000. To produce sand and gravel. 

Notla Tale Co., Durham, N. C. 
$100,000. R. P. Reade, Leslie Ford, 
F. L. Fuller, Jr. 

McKenzie Quartzite 
Co., Ltd., Edmonton, 
2,000,000 shares n. p. v. 

Port Stockton Cement Co., Carson 
City, Nev. 1,350,000 shares n. p. v. 
To manufacture cement in California. 
John C. Eames, Piedmont, Calif., 
named as California agent. 

Diatomite & Silica of Ontario, Ltd., 
Donald Douglas, Northern Ontario 
Bldg., Toronto, Ont., Can. $200,000. 
Bruce Douglas, Hamilton, Ont., Can. 

Eastern Rock Products, Utica, N. 
Y. $300,000 pfd., 1500 shares com. 

Superior Stone, Ltd., Kitchener, 
Ont., Can. 25,000 shares n. p. v. 

Owen Sound Quarries, Ltd., Owen 
Sound, Ont., Can. $100,000. Wm. J. 
Christie. 

Dominion Stone Co., Ltd., St. 
Catharines, Ont., Can. 100,000 shares 
n. p. v. Bert Snape, Toronto, Ont., 
Can. 

Humber Gravel Co., Ltd., Toronto 
Ont., Can. 1000 shares n. p. v. 

Niagara Falls Sand & Gravel, Ltd., 
Niagara Falls, Ont., Can. 100,000 
shares n. p. v. 

Brick & Foundry Sand Co., 18304 
Lanser St., Detroit, Mich. $3000. 

Cooley Gravel Co., 220 N. Illinois 
St., Indianapolis, Ind. 200 shares n. 


Development 
Alta., Can. 
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p. v. $5000 to be used in Missouri. 
Bought Sampsel, Mo., gravel Pit of 
Johnson & Hudson. C. G. Cooley in 
charge, 716 Clay St., Chillicothe, Mo. 

Pontiac Gravel Co., Walter J. 
Lehner, C. E., Ullrich Bk. Bldg., Mt. 
Clemens, Mich. $50,000. 

Hanover Sand & Gravel Co., c/o 
Edw. L. Forbes, 157 New St., Belle- 
ville, N. J. 2500 shares n. p. v. 

Wehde Gravel Co., Old Monroe, Mo. 
$3500. To produce crushed rock, sand 
and gravel, and ballast. Board of 
directors: Henry Wehde, Sr., Chair- 
man; Henry Wehde, Jr., H. Hem- 
mersmeyer, Henry Holtzman, W. H. 
Dyer, Chas. R. Clemonds, Jas. J. Con- 
naughton, John F. Whalen, Tony 
Hendricks, H. Jackson, all of Old 
Monroe, Mo. 

Rogers County Stone & Lime Co., 
Claremore, Okla. $100,000. E. R. 
Jones, Muskogee; W. T. Bowling and 
W. T. Long, Claremore. 

Roslyn Tile Co., Hempstead, N. Y. 
$200,000. Sand and gravel. 

Duck Creek Stone Co., Howard, 
Wis. 250 shares, $100 each. H. Beem- 
ster, W. Sheedy, C. G. Chadek. 





Accident Record Lowered 
In West 

Workers at the California Portland 
Cement Co. plant in Colton and its 
officials were interested yesterday in 
the report just issued showing a gen- 
eral reduction in the number of ac- 
cidents which have occurred in ce- 
ment plants throughout the nation. 

Along with other industrials of the 
nation, the cement industry has for 
some time laid emphasis upon the fac- 
tors of safety especially for employes 
of the plant and the nation-wide re- 
port indicates that gains have been 
made in this respect. 

The compilations are being made by 
the Portland Cement association, of 
which W. M. Kinney of Chicago is the 
general manager, and the most recent 
report deals with the situation which 
obtained in February. For this month 
a 46 per cent reduction in the number 
of accidents in cement mills is shown 
over the best previous record for any 
February. 

“February, in comparison’ with 
other months and considering the low 
production for that period heretofore, 
has been particularly hazardous in ce- 
ment mill operation,” declares the 
Kinney report. “When in 1928, ac- 
cidents during that month had been 
reduced to 89 in number, something 
of an achievement had been attained. 
Yet, during February of this year, 
only 48 lost-time accidents occurred in 
the 153 mills reporting to the associa- 
tion. This is a new record. 


“This significant reduction leads 
the industry to be particularly optim- 
istic regarding the possible 1929 rec- 
ord. I confidently believe that this 
year will bring forth accident-free 
records by a large percentage of mills 
and that the day is not far distant 
when an accident in any cement plant 
will be a rare occurrence.” 

For the first two months of 1929, 
according to Mr. Kinney’s report, ac- 
cidents averaged 51 per month, 
whereas for the same period last year 
they averaged better than 91 per 
month. Last year 80 plants operated 
without accident at the close of 
February; for the first two months of 
this year 106 mills had no mishap. 

The best previous month’s record 
for the industry was established last 
June, when only 51 accidents hap- 
pened. 

In 1924, 284 accidents occurred dur- 
ing February. That figure was re- 
duced to 232 the following year. Feb- 
ruary’s accident total for 1926 stood 
at 183 and at 108 in 1928, but in 1928 
there was a record reduction. The 
new record, bettering all previous 
marks for any month, stands at 48. 





New Concrete Mixing Plant 

Meadville, Pennsylvania, is soon to 
have another industry which will be 
known as the Central Mixing Plant 
which will be operated by the Key- 
stone Construction company, of this 
city. 

The plant will be located on the 
old distilling company property in the 
fifth ward, which has been purchased 
by the Keystone company from the 
New First National bank. There are 
eleven acres of ground in the plot 
with several buildings still standing. 

The purchasers will install a mod- 
ern concrete mixing plant—the aim 
being to give a much better grade of 
concrete than has been possible under 
the old methods of mixing concrete. 

Undr the method which will be 
installed by the Keystone Construc- 
tion company, May 1, the time the 
complete electrical equipment will be 
installed in the fifth ward, the dif- 
ferent ingredients will be weighed and 
then by means of a crane with a 70- 
foot boom will be poured into the 
mixer pot or bin. 

With Meadville experiencing 4 
marked boom at this time the aim of 
the local company is to give builders 
the very best of concrete at a price 
no higher than was charged under 
the old method. 

The contract for the new equip- 
ment has been awarded to the Mead- 
Penn Iron Works and it is fully ex- 
pected that the plant will be ready for 
operation on May 1. 
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Recent Patents 

The following patents of interest to 
readers of PIT AND QUARRY recently 
were issued from the United States 
Patent Office. Copies thereof may be 
obtained from R. E. Burnham, patent 
and trade-mark attorney, Continental 
Trust Building, Washington, D. C., 
at the rate of 20c each. State num- 
ber of patent and name of inventor 
when ordering. 


1,705,578. Adjustable gauge mul- 
tiplane. Erich H. Lichtenberg, Mil- 
waukee, Wis., assignor to Koehring’ 
Co., same place. 


1,705,619. Vibrating screen. Myron 
A. Kendall, Aurora, IIl., assignor to 
Stephens-Adamson Mfg. Co., same 
place. 


1,705,956. Grab. Dudley J. Barn- 
ard, Barling, England. 

1,705,986. Bucket-controlled spout. 
Ishmael W. Macy, Galion, Ohio, as- 
signor to Galion Iron Works & Mfg. 
Co., same place. 

1,706,035. (Sand-carrying) vessel. 
James Nacey, Milwaukee, Wis. 

1,706,109. Gearing for hoisting- 
drums. Arthur L. Dodge, Springfield, 
Mass. 

1,706,254. Grinding, crushing, pul- 
verizing, mixing, and separating ma- 
chine. David J. Rees, London, Eng- 
land. 

1,706,290. Crushing and grinding 
machine. Amos C. Hamey and John 
Stoneham, Sydney, New South Wales. 

1,706,423. Lime-kiln with pyrome- 
ter mechanism. Arthur E. Triesdell, 
Pittsfield, Mass. 

1,706,428. Apparatus for grading 
material. Frederic L. Ward, Oxford, 
Mich. 

1,706,592. Cement kiln and feeder 
control. Robert W. Ryder, San Fran- 
cisco, Cal., assignor to Santa Cruz 
Portland Cement Co., same place. 

1,706,747. Apparatus for making 
cement by the wet process. Thomas 
Rigby, London, England. . 

1,706,748. Manufacture of cement 
by the wet method in rotary kilns. 
Thomas Rigby, London, England. 

1,706,749. Treatment of slurries in 
rotary kilns. Thomas Rigby, London, 
England. 

1,706,750. Plant for the manufac- 
ture of cement. Thomas Rigby, Lon- 
don, England. 

1,706,975. Gyratory crusher, Theo- 
dore C. Cooke, Swampscott, Mass. 

1,707,197. Hoisting apparatus. Rob- 
ert H. Beaumont, Radnor, Pa., as- 
signor to R. H. Beaumont Co., Phila- 
delphia, Pa. 

1,707,224. Cribbing. John S. Hob- 
son, Chicago, Ill., and John S. Hun- 
toon, Detroit, Mich., assignors to Mas- 


Sey Concrete Products Corporation, 
Chicago. 
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1,707,251. Shaking and screening 
apparatus. Milton O. Cedarquist, 
Buffalo, N. Y. 


1,707,552. Renewable working face 
for excavating-tools. Charles Harri- 
son, Vancouver, B. C. 


1,707,653. Pneumatic concrete- 
placing machine. John E. Bushnell, 
North Plainfield, N. J., assignor to 
Ransome Concrete Machinery Co., 
Plainfield, N. J. 

1,707,954. Skip-hoist. Robert H. 
Beaumont, Radnor, Pa., assignor to 
R. H. Beaumont Co., Philadelphia, Pa. 

1,707,958. Skip-hoist. Arthur War 
ner, Haverford, Pa., assignor to R. H. 
Beaumont Co., Philadelphia, Pa. 

1,708,096. Loader-controlling means 
for concrete-mixers. Gebhard Jaeger, 
Columbus, Ohio. 

1,708,281. Skimmer attachment for 
excavators. George T. Ronk, Cedar 
Rapids, Iowa, assignor to Speeder Ma- 
chinery Corporation, same place. 

1,708,562. Rock-crusher. Albert 
W. Barton, Edmund Du Lac, and Ed- 
win M. Ferguson, Minneapolis, Minn.; 
said Barton assignor of one-sixth to 
said Du Lac and one-sixth to said 
Ferguson. 

1,708,597. Excavator-bucket. John 
Stub, Darby, Pa. 


1,708,598. Boom-hoist structure for 
excavating-machines. George A. 
Vaughn, Newton, Iowa, assignor to 
Parsons Co., same place. 


1,708,647. Pivoted charging sub- 
chute for concrete-mixers. Charles F. 
Ball, Milwaukee, Wis., assignor to 
Chain Belt Co., same place. 


1,708,693. Rotary kiln. Johan S. 
Fasting, Valby, Denmark, assignor to 
F. L. Smidth & Co., New York, N. Y. 


1,708,705. Feeding cement slurry 
to rotary kilns. Nels Nielsen, Copen- 
hagen, Denmark, assignor to F. L. 
Smidth & Co., New York, N. Y. 

1,708,912. Drag-scraper  equip- 
ment. William P. Alexander, Mer- 
chantville, N. J., assignor to R. H. 
Beaumont Co., Philadelphia Pa. 

1,708,913. Skip-hoist structure. 
Robert H. Beaumont, Radnor, Pa., as- 
signor to R. H. Beaumont Co., Phila- 
delphia, Pa. 





Washing Practices Improved 
In Florida Phosphate District 

The Southern Experiment Station 
of the United States Bureau of Mines, 
Department of Commerce, at Tusca- 
loosa, Alabama, has been cooperating 
with the University of Alabama in 
studying the effectiveness of present 
washability practice in the land-pebble 
phosphate district of Florida. Repre- 
sentative samples of rejects discarded 
by three large washers in the district 
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were studied. In all of these samples 
certain sizes showed analysis above 
the minimum grade of commercial 
phosphate rock—68 per cent bone 
phosphate of lime. Generally the 
sizes between 4 and 20-mesh were of 
commercial grade, though in some 
cases the dividing line between com- 
mercial and non-commercial rock 
occurred at about 16-mesh. These 
fractions represent from 12 to: 20 
per cent of the material discarded 

While the exact relation between 
the commercial fractions in the re- 
jects and the present washer produc- 
tion is difficult to get, it is estimated 
that in some cases, these fractions 
represent from 15 per cent to as much 
as 40 per cent of the rock now re- 
covered by the washing plants. The 
recovery of the sizes that are com- 
mercial in grade should not be diffi- 
cult or expensive. In the majority 
of the washers, dewatering the pulp 
and careful screening of the sands 
would be the only operations neces- 
sary. These results may not be di- 
rectly applicable to other washers in 
the district, but they indicate the pos- 
sibilities for obtaining increased re- 
coveries of phosphate from deposits 
that are now being mined. 





Marble Company Is Building 
Plant 
Ross & Republic Marble Co. is 
erecting the first of two new plants 
which are to increase the capacity of 
its mills at Island Home by 50 per 
cent C. W. Hall, manager, announced 
yesterday. 


The building which is started will 
cost, equipped, $80,000. It will be a 
concrete structure 75 by 50 feet in 
dimension and will be fitted with ma- 
chinery and ready for operation with- 
in 60 days, Hall estimated. Con- 
struction of the second building will 
begin within the near future. The 
Ross & Republic properties was re- 
cently purchased by the Alberene 
Stone Co. of New York. 





Cleveland Quarry Merger 
Announced 

Merger of the Cleveland Stone Com- 
pany and the Ohio Quarries Company, 
which will make them the second larg- 
est stone company in the country, was 
announced here today. Ownership 
will be held largely by Cleveland men. 
The new concern will operate quarries 
at Berea, Amherst, Wakeman and 
Marietta, and at Grindstone City, 
Mich. It will probably acquire the 
Ohio Cut Stone Company and its prop- 
erties also, officers said. 
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Distribution of Cement 


The following figures show shipments from Portland cement mills dis- 
tributed among the States to which cement was shipped during January and 


February, 1928 and 1929. 


Portland cement shipped from mills into States in January and 


February, 1928 and 1929, in barrels 


January 
Shipped to— 28 1929 


OS 
Arkansas........ 
California. ..... 
Colorado. 

Connecticut 

Delaware. . oe 
District of Columbia. . 
Florida. . i 
Georgia. . ; 
Hawaii...... 
IDS is vice 08s Se 
Oe 
Indiana... 
ee 


Kentucky..... 
Louisiana. .... 


Maryland.... 

Massachusetts . 

Michigan...... 

Minnesota..... 

Mississippi. . . . 

Missouri 

Montana. . 

Nebraska 

Nevada..... ie egg 

New Hampshire. a 

New Jersey. . 

New Mexico... 

New York. 

North Carolina 

North Dakota.... 

Ohio. . 5c 

Oklahoma...... 

Oregon. Retak sat eho kes : ; “ 
Pennsylvania. Pars aa er 441, 1419 
Porto Rico ice pa 

DEM cw asics cede fie 25,325 
South Carolina : : 7 
South Dakota....... 

Tennessee. . . 

NEI. oc )a o's 6 + x 

SURED, io :6: 0:6: 0s 

Vermont 

Virginia. . 

Washington 

West Virginia 

Wisconsin . : 

Wyoming..... ; nny ime ‘ 
Unspecified be eeteg : 32, '918 12, 410 


6,493,010 5,634,328 
OO eee ee ee ae eae 47,990 72,672 








Total shipped from cement plants........... .6,541,000 5,707,000 


February 


1928 
te 


22,737 


1929 
105,162 
0 


11,850 
14,066 
83,678 
68,792 
35,675 
74,696 

3,818 
47,710 





6,514,792 
48,208 


5,401,554 


6,446 





6,563,000 5,448,000 


Production, shipments, and stocks of finished Portland cement, 


by districts, in March 1928 and 1929, and stocks in February, 


1929. (In thousands of barrels) 


March 


Production Shipments 
District 192 1929 1928 1929 
Eastern Pa., N. J., and Md bs 5 : 2,396 2,506 
New York and Maine. . ; a 587 - 499 504 
Ohio, Western Pa., and W. Va. : 869 
Michigan. =e ac 56 5 543 
Wis., Ill., ‘Ind., ‘and Ky. Pee 93% 948 
Va., Tenn., Ala., Ga., Fla. and La...... 1,26 960 
Eastern Mo., Ia., Minn., and S. Dak.... 700 
Western Mo., Neb., Kans. and Okla... 546 c 905 
56 74 594 
Colo., Mont. and Utah.......... 144 
California 7 an 1,082 1,148 
Ore. and Wash 297 347 222 292 


10,223 9,969 10,135 10,113 





Stocks at 


Stocks at end 
of month 
1928 1929 
. 6,941 

2,078 
3,650 


860 
463 


27,445 


end of 
Febru- 
ary, 


29, 870 


Production and stocks of clinker by districts, in March 1928 
and 1929. (In thousands of barrels) 


Production 
District 8 1929 
oo Se” a ee 
New York and Maine 
Ohio, Western Pa. and W. Va 
Michigan 
Wis., Ill., Ind. and Ky 
Va., ‘Tenn., Ala., Ga., Fla. and La 
Eastern Mo., la, Minn. and S. Dak.. 
Western Mo., Neb., Kan. and Okla... 


Colo., Mont. and Utah 
California 


12,446 


Stocks at end 
1928 


of month 
1929 


Cement Statistics 


for March, 1929 


The Portland cement industry in 
March, 1929, produced 9,969,000 bar- 
rels, shipped 10,113,000 barrels from 
the mills, and had in stock at the 
end of the month 29,727,000 barrels, 
according to the United States Bu- 
reau of Mines, Department of Com- 
merce. The production of Portland 
cement in March, 1929, showed a 
decrease of 2.5 per cent and ship- 
ments a decrease of 0.2 per cent, as 
compared with March, 1928. Port- 
land cement stocks at the mills were 
8.3 per cent higher than a year ago. 


The statistics here presented are 
compiled from reports for March, 
from all manufacturing plants ex- 
cept two for which estimates have 
been included in lieu of actual re- 
turns. 


In the following statement of re- 
lation of production to capacity the 
total ouput of finished cement is com- 
pared with the estimated capacity of 
160 plants at the close of March, 
1929, and of 155 plants at the close 
of March, 1928. In addition to the 
capacity of the new plants which be- 
gan operating during the _ twelve 
months ended March 31, 1929, the 
estimates include increased capacity 
due to extensions and improvements 
at old plants during the period. 





Increasing Popularity of Die- 
sel Power Is Reflected in 


a Coast Company’s 


Expansion 

Enlargement and expansion of the 
resources of the Atlas-Imperial Die- 
sel Engine Company is one of the re- 
cent developments in the diesel field. 
Reorganization of the company and 
new financing have _ strengthened 
Atlas-Imperial in the markets it 
serves and will undoubtedly hasten 
the entrance into others that have 
most attractive possibilities. 


S. P. Eastman is president of Atlas- 
Imperial Company and is supported 
by a strong board of directors. He 
is also president of Spring Valley 
Water Company, and the newly 
formed Southern Pacific-Golden Gate 
Ferries, Limited, into which have 
been merged all the ferry boats car- 
rying automobiles on San Francisco 
Bay. He is a director of the Wells- 
Fargo Bank and Union Trust Com- 
pany of San Francisco. 

The vice-presidents are J. W. Lori- 
mer, A. Warenskjold, and M. E. 
Wright, the founders of the Atlas- 
Imperial Diesel Engine Company. In 
1904 these three men began building 
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the company and they will continue 
in active administration of the com- 
pany’s affairs. The other directors 
are F. W. Bradley, president Bunker 
Hill and Sullivan Mining Company, 
president Alaska Treadwell Company; 
R. I. Bentley, president California 
Packing Corporation; Max M. Cohn, 
Chairman of Board Illinois Pacific 
Glass Corporation; Gustav Epstein, 
partner J. Barth and Company; Mil- 
ton H. Esberg, president General 
Cigars Company, director American 


Trust Company; Atholl McBean, | 


president Gladding, McBean and Com- 
pany; Clay Miller, president Clay 
Miller and Company; James A. Tal- 
bot, Chairman of Board, Richfield Oil 
Company. M. E. Wright is secretary 
as well as vice-president while C. H. 
Goodell is assistant secretary. 
Outstanding in the new program 
of Atlas-Imperial expansion was the 
recent acquisition of a second plant, 
formerly the Pacific Diesel plant, on 
San Francisco Bay. Survey of this 
plant shows that enough additional 
horsepower per annum can be added 
to the output of Atlas-Imperial to 
double its production. The original 
Atlas plant produces approximately 
45,000 horsepower per annum, and 
the facilities of the Pacific plant are 
being developed to the same amount. 
Company branches have been estab- 
lished in Seattle, Los Angeles, New 
Orleans, Chicago, and New York with 
agencies at other important centers. 





Chas. E. Carpenter Passes 


E. F. Houghton and Company an- 
nounces with profound sorrow the 
death of Chas. E. Carpenter at Miami 
Beach, Florida. Mr. Carpenter, who 
was president of.the organization, had 
endeared himself to its members as 
well as the patrons of the firm. 





To Market New Engine 


A new super-Diesel engine, designed 
for use in railroad locomotives, auto 
trucks, passenger buses, stationary 
power plants and marine vessels, is 
soon to be marketed by the General 
Super-Diesel Motors Corporation ac- 
cording to reports. It is a new con- 
cern recently chartered under the 
Delaware laws, and capitalized for 
250,000 common shares of $10 par 
value each. 


The engine is said to effect a sub- 
stantial saving in fuel, maintenance 
and operation costs. It is of the high 
Speed, two-cycle super-charged type, 
and uses highly heated fuel to obtain 
greater power from rapid ignition. 
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Exports and Imports 






Compiled from the records of the Bureau of Foreign and Domestic Com- 


merce and subject to revision. 


Exports of hydraulic cement by countries in February, 1929 


Exported to— 
Canada 


TU MMRNMIIN o ag 5 Sek Ser oom eck eras 58a aes Guo set deain ev bce} bu Dawe odor 


Imports of hydraulic cement by countries 


February, 1929 


Barrels 




















Imported from— District into which imported Barrels 
i i inne 3,750 

FGAIVOSEOR oo. 5s oiccc ean cases 400 

; JLos Angeles... cccccscacccens 43,430 
oe Massachusetts.................. 7,102 
POPIO RO oec oie oi ceisivccncceecnaas 2,000 

‘South Carolina................. 10,000 

0 66,682 

ria 5.65.6.6 0 asec c ade woie aa Maine and New Hampshire. . . 71 
Denmark..............cccccccece POTtO RICO... on 6k oc cc ca ceases 37,650 
PRORtOERICOiss 6. coke cece ce awe. 1,000 
a \San Francisco................... 7,750 
MORAN ies 680 vo scans oa cone sues 8,750 

United Kindom.................. NeW YOrk sc... ccc ccciecswcsses 5,777 
Grand total...... 118,930 


Value 
$13,850 
16,034 
15,222 
27,391 
103,699 
35,677 


$225,590 





districts, in 











$123,123 


Exports and imports of hydraulic cement, by months, in 1928 
and 1929 





Exports Imports 
1928 1929 1928 1929 
Month Barrels Value Barrels Value Barrels Value Barrels Value 

LC 56,400 $204,875 78,639 $283,002 234,753 $342,797 151,302 $177,976 
February........... 62,828 221,620 58,886 225,590 164,408 217,525 118,930 123,123 
i re 74,983 265,719 Aare:  ulerdehors 235,930 330,074 EE P52 9 reat ss 
je GL.Gl6 2ZOGSS2  acccc  cccenss SAGER SABRI ci cecc aevawas 
PI 9. 0 Haseena aleve 70,173 236,005 190,509 CEE Swiss  wecaraaia 
[| eee oS eee.) >: y ES es oC ( nee 
WN os hid caso xnsntee se foe 83,759 291,055 ...... ge ee Lo 2) ee 
August............. 88,736 302,866 259,988 SEE cvecas “daatas 
September.......... 71,995 252,843 LGS,450 “2AGOe ckiess 9 scviewda 
oc | G2tst ZAG OID nck ecccnes BSZ.210 }§—22B SB lke ceew ns 
November........... 69,313 260,310 ......  ....... 62,240 SE. easaxs aceans 
December........... 63,120 250,204 MO y= <x | | Se nee ee 

824,656 2,938,702 sans ¢cs ApRO GIRO”) sicevs wvladece 


Domestic hydraulic cement shipped to Alaska, Hawaii, and 
Porto Rico, in February, 1929 


Porto Rico..... 


Barrels 
375 
23,234 
2,559 


26,168 





Value 
$1,144 
52,424 

7,138 


$60,706 


Production, shipments, and stocks of finished Portland cement, 


by months, in 1928 and 1929. (In thousands of barrels) 


Production 
Month 1928 1929 

MIN oan Svcs a ire evane 05.0 Bai pew eaarwrde dis 9,768 9,881 
ee eT eee eee 8,797 8,522 
March..... as (af ig Ah ed Berea ga 10,223 9,969 
: OS ee ne re 13,468 ...... 
ee wad ein eer Lee ee ere 17,308 
(OS eer ere sim Sind eradadaeas 17,497 
SMD SS wile. P hae a0 06.6 ae 8 BOs erate i 17,474 
Ee ee ee ee eee : 18,759 
IG oo. '6) 5-d.e: 5, Kewb wien ome sesioerweawie 17,884 
OS re dix dss retro oars sh 17,533 
November. ....... 0.5.6. $3.8 tube acer ave ad 15,068 
December........... . a Spesermtaod ge uaa 12,189 

175,968 


a_ Revised. 


Shipments Stocks at end of 
month 

1928 1929 1928 1929 

6,541 5,707 25,116 26,797 

6,563 5,448 27,349 429,870 
10,135 10,113 27,445 29,727 
i S, ee pt A Sree 
18906 ....::. yA eee 
Ys ee yt. Se 
19,901 22,580 

21,970 19,374 

20,460 16,799 

19,836 ...... 14,579 

(33) | Ce 17,769 

(> are yk | re 
175,455 


Relation of Production to Capacity 


March 
1929 92 
Per Cent Per Cent 
ee SONNY 555s oa ews ok bre aoe slne 47 .¢ 8 By 
The 12 months ended............... 70.9 74.6 


February, 
1929 
Per Cent 

44. 
71.0 





January, December, 
1929 928 


Per Cent 
46.5 


71.0 


Per Cent 
60.4 
74.0 
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Remarkable Performance 
Recorded at a Sand and 


Gravel Plant 


HE Norcross and Edmunds Sand 
"Ten Gravel Company, whose pit 

is located at South Pemberton, 
New Jersey, has recently reported 
these figures concerning the cost of 
digging and conveying material at its 
plant. 


eo 
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cerned with the affairs and prosper- 
ity of the industries of coal and metal 
mining only. This conception is no 
more applicable to this national soci- 
ety than it is to the government’s Ge- 
ological Survey or Bureau of Mines. 
These latter organizations long ago 
proved that they were interested ac- 
tually in all kinds of mineral re- 
sources. The Congress is not a gov- 


ernment organization nor does_ it 








of information for investors, produc- 
ers, and consumers. It will unques- 
tionably prove a worth-while refer- 
ence book for any man who has con- 
tacts with the non-metallic industries, 





Fluorite Quarried in Colorado 

The new fluorite quarry in Brown’s 
Canyon near Hayden, Colorado, has 
started shipping stone. 





Plant of Norcross and Edmunds Sand and Gravel Company 


The present plant has been in oper- 
ation since May, 1927. The pump has 
operated against a total dynamic head 
of approximately 175 feet; it is pow- 
ered by a 165-h.p. Climax gasoline 
engine at an average pump speed of 
658 r.p.m. No agitating device is used 
in connection with the pump. 

The production has averaged 100 
tons of material per hour. The fuel 
cost is $1.50 per hour at peak produc- 
tion, and maintenance cost 40c per 
hour, based on the actual hours the 
machinery has operated. 


The material in the deposit is ex- 
tremely abrasive and rather fine, with 
no oversize stone. 

The pump is an H. & B. 8-inch 
Dreadnought heavy-duty type, 
equipped with manganese wearing 
parts, but the wearing parts were re- 
cently changed to special alloy, Chro- 
menite, produced by Hetherington and 
Berner, which seems to offer greater 
abrasive resistance. 

The plant is in charge of A. J. Mul- 
len. The post office address is Pem- 
berton, New Jersey. The photograph 
herewith shows the plant, also 1,200 
feet of 8-inch pipe discharge line. 





The Southern States Have 
Vast Reserves of Non- 
Metallic Materials 
An erroneous impression held by 


many non-metallic operators is that 
the American Mining Congress is con- 


function under any subsidy from fed- 
eral authorities. It comprises, in- 
stead, men who have all sorts of eco- 
nomic contacts with every industry 
that wins products from the crust of 
the earth, be they carboniferous, 
metal, or non-metallic. It is true, per- 
haps, that the Congress has concerned 
itself largely in studying the _ eco- 
nomic, technical, legislative, and po- 
litical aspects of both coal and metal 
mining; but this fact proves, simply, 
that the mining industries sought 
such assistance. There never has 
been any reason why non-metallic in- 
dustries might not have had precisely 
as much assistance from this organ- 
ization. 


The Congress has accomplished 
much valuable service for these indus- 
tries and desires to do still more. An 
outstanding exhibit of this interest is 
a recently published large volume en- 
titled The Undeveloped Mineral Re- 
sources of the “South, written by 
Henry Mace Payne, consulting engi- 
neer for the Congress. This book was 
prepared with the altruistic purpose 
of stimulating the industrial develop- 
ment of a large section of our na- 
tional domain. The foreword states 
that the Congress, “believing that the 
next great step forward would be 
through the utilization of non-metal- 
liferous minerals, turned to the South 
as the most promising and the most 
natural field for such development.” 
The book is not a technical nor a geo- 
logical work but rather a compilation 





To Rebuild Destroyed Plant 


The Grasselli Chemical Company, 
Cleveland, Ohio, subsidiary of E. I. 
DuPont de Nemours & Company, Wil- 
mington, Delaware, plans rebuilding 
part of the plant at Birmingham, 
which was recently destroyed by fire. 





Statistics of Cement 


The ratio of the operations to the 
capacity of the American portland ce- 
ment industry during the month of 
March was 47.4 per cent, according 
to figures released today by the Bu- 
reau of Mines of the Department of 
Commerce. During the month 9,969,- 
000 barrels were produced, 10,113,000 
barrels were shipped, and there were 
in stocks on hand at the end of the 
month 29,727,000 barrels. Production 
in March, 1929, was 2.5 per cent less, 
and shipments 0.2 per cent less than 
in March, 1928. Stocks at the mills 
were 8.3 per cent higher than a year 
ago. 





Cement & Concrete 


In order to prevent lime incrusta- 
tion on cement and concrete and to 
improve its seting properties common 
NH, carbonate is added in an avail- 
able proportion of at least 5%. Color- 
ing substances also may be added. 
G. N. White, et al. British Patent 
290,309. 1926. C. A. 
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Figure 1.—The Tetrahedron 


Graphic Method for Cement 

In practical cement manufacture, 
the lime used (made from limestone) 
contains appreciable quantities of sil- 
ica and alumina as impurities. The 
clay is also subject to a variable 
composition. The use of the correct 
proportions of these substances, may, 
of course, be calculated. But more 
rapid graphic methods are receiving 
favorable attention. For example, 
Figure 1, a tetrahedron having as its 
corners, Al,O,, SiO., CaO and Fe,0;, 
may be used to determine the compo- 
sition of the Portland cement, and the 
proportions of the two ingredients. 
For the sake of simplicity, the hydrau- 
lic modulus is taken as 2.0, and pure 
lime as one of the components. The 
composition of the clayey component 
is indicated in the tetrahedron in the 
same place as the hydraulic modulus, 
and on which the hydraulic factor is 
shown. Point 1 shows the exact com- 
position of the clay, and from it by 
the introduction of the hydraulic fac- 
tor, the silicate and hydraulic moduli 
determined. In this special case, 
these results will also apply to the 
cement as well as to the clay. The 
plane of the hydraulic modulus of 
the Portland cement is drawn, and 
points 1 and 2 connected with the lime 
corner. In this way, the intersection 
8 is found, the silica content of the 
Portland cement. From this _ point 
(3) the intersection of the silicate 
modulus with the plane of the hydrau- 
lic modulus is drawn. Point 4 on 
this lime indicates the composition 
of the Portland cement whose hy- 
draulic factors may be read off and 
whose lime content due to the selec- 
tion of 2.0 as hydraulic modulus is 
66.66 per cent.—Ing. Hess. (Zement, 
February 21, 1929.) 


Blast Furnace Cement 
Blast furnace cement is an hydrau- 
lic mortar consisting principally, with 
a minimum content of 15 per cent by 
weight of Portland cement, of basic 
blast furnace slag granulated by rapid 
cooling of the fused mass. The slag 
and the cement are ground exceed- 
ingly finely and intimately mixed. The 
slag used for this purpose must be 
only that obtained in the production 
of iron from its ores and must have 
a composition corresponding to the 

modulus: 
CaO+Mg0O+1/3 AI,O, , 


SiO,+2/3 Al,O, 
In the setting of blast furnace cement, 
the slag is the principal factor. The 
Portland cement added plays a nec- 
essary but subordinate role. The nor- 
mal setting of blast furnace cement 
does not take place for one hour af- 
ter pouring, although more rapid set- 
ting cement may be made for special 
purposes. The strength of a mortar 
of slow setting blast furnace cement 
composed of 3 parts standard sand 
and 1 part cement reaches a minimum 
compressive strength after combined 
curing for 7 days of 1700 pounds per 
square inch, after 21 days air curing, 
the strength is (at least) 3500 pounds 





per square inch.—Anon. (Le Ciment, 
February 1929.) 
Paper Bags 


The use of paper bags in the lime, 
cement and plaster industries has been 
subjected to careful study and the 
following precautions are recom- 
mended: Care is necessary in superin- 
tending their use, especially the filling 
operation. The binding must be well 
made and must not cut the bag, and 
the bag must not be too full. The 
ears or trucks used for shipping must 
be kept free from nails or other sharp 
objects. The bags should be piled 
across the length of the cars. On re- 
ceipt the bags should be passed down 
a chute not more than three feet 
above the store room floor especially 
if other full bags are stored, which 
lessen the impact.—Paul Fisch (Re- 
vue de 1. Chambre Entrepreneurs de 
Maconnerie et Le Ciment, February, 
1929). 





Washing Gravel 


A washer for gravel comprises a 
series of spaced inclined vanes 18, 
shown in Figure 1, surrounded by 
a rotary drum 10 provided internally 
with lifting vanes 20, and a water 
supply 27 over the vanes. The drum 
































Figure 1.—A Gravel Washer 


10 may be inclined downward towards 
the feed end, and means may be pro- 
vided for reciprocating or shaking 
the vanes 18 or for adjusting their 
inclination. The drum may be rotated 
by means of V-shaped tyres 11 and 
grooved wheels 12, and may be car- 
ried on a wheeled structure. Material 
may be fed to the drum from a hop- 
per 21, having a sliding bottom door 
22 reciprocated by means of links 
23, 24 and a crank 25 driven by a 
shaft 13 on which the wheels 12 are 
mounted.—Hodgson, C. G., and Mil- 
lars’ Machinery Co., Ltd. (British Pat- 
ent No. 35458). 





Hardening of Cement 

The lime content of Portland ce- 
ment attains a value of over 5 per 
cent within 7 days of mixing with 
water, and increases with the water 
content of the mixture. The harden- 
ing process in Portland cement is said 
to be due to the reaction: 3 CaO. 
Si0O.+H,O CaO SiO, H:0+Ca(OH).. 
The concentration of the hydrated sili- 
cate may be taken as a measure of 
strength of a given sample of cement. 
Sand, in cement mixtures serves to 
retain water and more completely 
utilize the tricalcium silicate. That 
hardened Portland cement contains 
substances in colloidal state is con- 
cluded from the fact that extractions 
of hardened cement with warm glyce- 
rol-ethyl alcohol mixture, an opales- 
cent filtrate is obtained whose parti- 
cles are coagulated by the addition of 
water.—S. Yamane (Bull. Inst. Phys. 
Chem. Res. Tokyo, Vol..7, 1117-1190 & 
B.C. .A.). 





Aluminous Cement 

Aluminous cement is mixed with 
finely ground blast-furnace slag. It 
is claimed that this mixture develops 
much less heat when mixed with wa- 
ter than does pure aluminous cement, 
and also that concretes made from the 
mixture are stronger and more uni- 
form.—Ver. Deuts. Eisenportland 
Zement Werke (French Patent 620,- 
539), 
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Disintegrating Clays 

Clays delivered by excavators or 
dredging devices are fed on to an 
apertured conveyor which allows 
granular material to pass into screen- 
ing devices and delivers clay to de- 
vices which disintegrate the clay by 
driving it through the apertures in 
the conveyor. As shown in Figures 
1, 2, 3, the dredge buckets 1 dump 
on to a belt 2 formed of spaced wires 
or cables passing over grooved drums 
21, each wire being yieldably ten- 
sioned by a sheave 42 connected to 
an adjustable spring 44. Friable ma- 
terials pass through the belt to a ro- 
tary screen 4 while clays, rocks, etc., 
pass laterally on the belt on which 
they are retained by guides 47. Be- 
low the belt is a rotary cylinder 7 
carrying tapered arms 8 passing be- 
tween the wires, etc., to cut the clays, 
the cylinder 7 working in a trough 9 
which feeds back to the screen 4; also 
below the belt or knives 28 yieldably 
held by weights 29 and further cutting 
the clays. Above the belt is a tread de- 
vice pivoted on a shaft 17 and com- 
prising a member 14 connecting shafts 
carrying sprockets 12, 13 for chains 
11 which carry tread members 15 and 
knives, etc. 16 to cut and force the 
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clays through the belt; the free end 
of the tread device is adjustably and 
loosely supported by a screw 18 and 
nut 19, whereby the device automati- 
cally lifts to allow boulder etc. to pass 
for discharge to a trough 22, or may 
be moved to inoperative position when 
the dredge is working in worthless 
clays. Water jets 23, 46 are pro- 
vided. The clays pass down a trough 
10 to the screen 4 or are received in 
a puddling box 24 containing two or 
more shafts 25, mounted below in a 
box 25b and carrying arms 26; water 
is supplied to the box 25b. The pud- 
dled clay passes from the box 24 
through an elevator housing 31, in 
which stones etc. are deposited, and 
through a gridded opening 35 into a 
vertical pipe 36 containing pump im- 
pellers 37 which further puddle the 
clay and raise it to a launder 40 which 
delivers it to the screen 4; baskets 
32 on chains remove the stones etc. 
from the housing 31 to a discharge 
trough 33 and pass adjacent the 
gridded opening 35 to keep the latter 
clear. The basket elevator 32, pipe 
36 and impellers 37 may be replaced 
by a bucket elevator 41, Figure 1, 
which raises the clay etc. from the 
housing 31 direct to the launder 40. 
The belt 2 may be replaced by a con- 
veyor comprising spaced transverse 
slats carried between sprocket chains 
supported on guides, the parts 7, 8 
then being omitted. Further, the pud- 
dling apparatus and conveying means 
below the belt may be omitted, the 
trough 10 then extending the length 
of the belt and conveying the ma- 
terial direct to the screen 4. Also, 
the apparatus may be placed at the 
discharge from the screen instead of 
between the dredge and screen.—New- 
som, J. F. (British patent No. 302,- 
420). 





Setting of Cement 

The viscosity of a paste made with 
100 parts of cement and 30-33 parts 
of water immediately after mixing, 
is comparable with that of glycerine. 
The viscosity slowly increases with 
time and the change becomes rapid 
after 0.5-1.5 hours. The change is 
considered to be due to the forma- 
tion of a gel through hydration of 
the particles. The electrical conduc- 
tivity of the pastes reached a maxi- 
mum after about 40 minutes. The 
subsequent drop is rapid at first and 
gradually slows down, taking months 
for completion. Portland cement mor- 
tar decreased 3 per cent in volume 
after 1 day, 6-9 per cent after 3 
months. An aluminous cement de- 
creased 11 per cent after 1 day and 
17 per cent after 5 months.—H. H. 
Gessner (Kolloid-Zeitung, 1929, 41, 
65-76), 
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INTIMATE NEWS OF MEN AND PLANTS 








New Manager for Southwest- 
ern Offices of P. C. A. 
Charles A. Clark, of Dallas, Tex., 
has been appointed manager of the 
southwestern offices of the Portland 
Cement Association with headquarters 
at Kansas City, according to an- 
nouncement by William M. Kinney, 
general manager of the association. 
Mr. Clark joined the staff of the 
Portland Cement Association in 
1917, as a fieldman for Missouri and 
Oklahoma. After a period of ad- 
ministrative work in the Chicago gen- 
eral office of the association he was 
assigned to Dallas as district engi- 
neer. In assuming his enlarged work 
at the Kansas City office he will have 
supervision over the territory com- 
prising Texas, Oklahoma, Kansas, 
Nebraska and western Missouri, suc- 
ceeding Forest Kaufman, resigned. 





Sharp Elected Director 

W. H. Sharp of the Longview Con- 
crete Pipe Company, Longview, 
Washington, was elected a director 
of the National Concrete Products 
Association, representing the north- 
west manufacturers. Some years ago 
Mr. Bullen moved to Chicago to enter 
the concrete business there, and real- 
izing that the best interests of the 
northwest could be better served by 
a man on the ground, resigned in 
favor of Mr. Sharp. In election of 
officers, Ernest Bent of the Bent Con- 
crete Pipe Company of Los Angeles, 
California, was elected the national 
president. 





Eastern Silica Installs 
New. Equipment 

The Eastern Silica and Chemical 
Company of Winchester, Virginia, is 
planning to install a new pulverizing 
plant at Gore, Virginia. This will 
include diesel engine, generator, 
washer, crushing and pulverizing ma- 
chinery. 


Sand Merger Formed 

Fifteen silica sand companies in 
Ohio and Western Pennsylvania have 
been consolidated as the Industrial 
Silica Corporation, incorporated in 
Columbus, Ohio, with $2,750,000 cap- 
ital. Main offices will be located in 
Youngstown with branches in Massil- 
lon, Ohio and Franklin, Pennsylvania. 
Officers include: R. J. Raney, chair- 
man of the board; Andrew M. Scott, 
vice chairman; E. E. Kory, president; 
J. S. Coxy, Jr., vice president; and 
Lee R. Farrell, secretary-treasurer. 





Cooley Gravel Appoints 

Wyles as Superintendent 

The Cooley Gravel Company of 
Gossport, Indiana, has recently ap- 
pointed Cecil Wyles to the superin- 
tendency of the new plant at Samsel, 
Missouri. Roy E. Long is plant man- 
ager and Guy Carothers is superin- 


‘tendent of the Gossport plant. 





Olympia Portland Starts 
Additional Kiln 
On account of additional power 


facilities, the Olympic Portland Ce- 
ment Company has started one of its 


three kilns at Bellingham, Washing- 
ton. The other two kilns and addi- 
tional quarry operations will start as 
soon as power is secured, which H. B. 
Sewall of the Puget Sound Power and 
Light Company advises as improving. 





Cement Expert Lectures 
In San Jose, California 
The first of a series of three lec- 
tures on design and control of con- 
crete mixtures was given on April 2 
at the State Teachers’ college by R. 
C. Buell, structural engineer of the 
San Francisco district office of the 
Portland Cement association. The 
lectures were provided through the 
courtesy of Arthur P. Denton, dis- 
trict engineer. The course was spon- 
sored by the Engineers’ club of San 
Jose, California. All engineers, ar- 
chitects, contractors, concrete workers, 
and all others interested, were cor- 
dially invited to attend. 





New Cement Chief 

Alfred F. Smith has recently been 
elected chairman of the executive com- 
mittee of the Monolith Portland Ce- 
ment Company and will be the chief 
executive for that concern on the 
Pacific coast, according to an an- 
nouncement by Coy Burnett, presi- 
dent of the organization. The election 
took place at the regular meeting of 
the board of directors. 





Cumberland Portland 
Reorganizes 

Announcement has been received 
that M. C. Monday, president of the 
Hermitage Portland Cement Company 
and E. L. Hampton, president of the 
Tennessee Consolidated Coal Company 
have purchased a controlling interest 
in the Cumberland Portland Cement 
plant at Cowan, Tennessee. The of- 
ficers of the company are M. C. Mon- 
day, president and general manager; 


E. L. Hampton, first vice president; 
and A. N. Tuse of Nashville is secre- 
tary-treasurer. 





James W. Fuller Dies 


James W. Fuller, widely known 
manufacturer, a resident of Catasau- 
qua and of New York City, died in 
San Francisco, according to word re- 
cently received. A form of sleeping 
sickness, with which he was stricken 
while returning from Honolulu, was 
responsible. He was president of the 
Fuller Lehigh Company until 1925, 
when it was taken over by Babcock & 
Wilcox; president of the Allentown 
Portland Cement Company and the 
Valley Forge Cement Company, and 
a director of the Wasnetah Silk Com- 
pany. 





Riverside Cement Elects 
New Directorate 

At a recent meeting, stockholders 
of the Riverside Cement Company, of 
San Francisco, selected the following 
directors: John Treanor, Griffith Hen- 
shaw, Stanley T. Henshaw, Henry D. 
Nichols, A. L. Chickering, Chas. T. 
Rodolph, Dudley Dexter, Thos. D. 
Henshaw, and Wm. H. Metcalf. 

These directors then elected the fol- 
lowing officers: John Treanor, presi- 
dent; Griffith Henshaw, Henry D. 
Nichols, Chas. T. Rodolph, Stanley T. 
Henshaw, Norman Macbeth and Loren 
C. Barton, vice-presidents; Wm. H. 
Metcalf, secretary; Thos. D. Henshaw, 
assistant secretary. 





Penn-Dixie Acquires 
Another Cement Plant 
The Pennsylvania-Dixie Cement 
Corporation, has acquired and can- 
celed the name of the Pyramid Port- 
land Cement Company of Des Moines, 
Iowa. The product of this plant will 
hereafter bear the Penn-Dixie brand. 
No changes have been made in the 
personnel of the plant but plans are 
being made for improving what Blaine 
S. Smith, president of the company, 

says is already a good plant. 





New Crushed Stone Plant 
To Operate Soon 

The Hoadley-Hunter crushed stone 
plant near Bloomington, Indiana, will 
be ready for operation about May 1. 
The concrete work was completed on 
March 30, and the Fifer Construction 
Company is installing the machinery 
as rapidly as possible. 
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Vacuum Pneumatic 
Conveyors 

The Dust Recovering and Convey- 
ing Company is distributing its illus- 
trated, 4 page Bulletin 501 for the 
purpose of explaining in a general 
way the operation and fundamental 
principle of Dracco high vacuum pneu- 
matic conveying suction systems. This 
consists chiefly of an intake, convey- 
ing pipeline, collecting station and a 
high vacuum pump. 





Advantages of Leased Cars 

Sanford-Day Iron Works is distrib- 
uting an illustrated 2 page folder, “A 
Lesson in High Finance,” in which is 
given a discussion of leasing cars. 
Some of the advantages claimed for 
leasing are the small initial cash out- 
lay, no repair bills, right of purchase 
and the lessening of income tax. It 
claims that it will pay operators to 
investigate the leasing plan for drop 
bottom cars. 





A Gyratory Crusher 
That Is Suspended 


Allis-Chalmers is distributing its in- 
teresting illustrated, 12 page Bulletin 
1469 which is concerned exclusively 
with the style B, Newhouse crusher. 
The machine is of the gyratory type, 
but without the usual bevel gears and 
drive pulley. The eccentric is revolved 
by being directly connected to a ver- 
tical motor, located on top of the 
spider, the eccentric revolves and the 
crusher head gyrates at the same 
speed as the motor. No foundation 
is required for this crusher as it is 
suspended from the crushing plant 
structure by means of three cables. 
The main shaft is suspended by a de- 
vice similar to that employed on the 
large style K crushers with such im- 
provements as experience has dictated. 
The capacities and power require- 
ments of the different sizes are given 
in a table which is included in the 
Bulletin. 





‘““Amsco” Track Units 
On Smith Trailers 


In announcing to the trade the use 
of “Amsco” Track Units on all its 
models of crawler type bottom dump- 
ing trailers, the Smith Trailer Cor- 
poration believes it has solved a prob- 
lem confronted by the user of this 
type of equipment on many dirt mov- 
ing projects. “Amsco” track units are 
manufactured by the American Man- 
ganese Steel Company. In the building 


of these track units, a higher per- 
centage of manganese is used than 
in most other lines, thus taking care 
of the highly abrasive effect which 
many kinds of soil have on this type 
of unit. 

In designing these units, great care 
has been taken to have as few work- 
ing parts as possible and the result 
secured is a unit in which all truss 
action is eliminated. These units are 
made in five, seven, ten, fifteen, 
twenty and twenty-five ton capacities. 
On replacement orders the stub axles 
are not furnished regularly, but can 
be made up on special orders when 
proper measurements are furnished 
by the customer. 





Manitowoc Announces 
Appointments 

The Manitowoc Engineering Works 
announces the appointments of the 
following representatives for the sale 
of Moore speedcranes, shovels, drag- 
lines and trenchoes, also the Buffalo- 
Manitowoc Clamshell Buckets: Wm. 
H. Ahlers, Buffalo, New York; and 
Chadwick Machinery Company, Mil- 
waukee, Wisconsin. 





Benjamin Electric Moved 

On March 22, 1929, the general of- 
fices of the Benjamin Electric Manu- 
facturing Company were moved from 
120 South Sangamon Street, Chicago, 
to its factory at Des Plaines, Illinois. 
To reach the general offices by tele- 
phone, call Newcastle 2620. The Chi- 
cago Sales Offices will be located at 
117 South Morgan Street, Chicago, 
where C. B. Harlow, sales manager of 
the central division, and G. B. Weber, 
sales manager of the Porcelain 
Enameling and Stamping Division, 
will have their offices. 





A New Set of Bulletins 

The Electric Controller and Manu- 
facturing Company is distributing 
four new bulletins, five new price 
sheets, bulletin index and checking 
list for insertion in the EC&M bulle- 
tin binder which will bring it up 
to date. It recommends that the bul- 


letins and price sheets in binders be © 


checked with the checking list and 
any missing publications be requested. 

Bulletin 960 describes in detail the 
many improvements recently incorpo- 
rated in the new EC&M Dinkey con- 
troller. 

The mechanically operated Type 
WB brake is fully described together 





with the magnetically operated Type 
WB brake in the revised Bulletin 
1004-A. Information on the complete 
line of these improved design brakes 
for use on electric travelling cranes, 
hoists, and other applications is given 
in this bulletin. 


A safety limit stop for use on alter- 
nating current cranes and hoists is 
fully described in Bulletin 1035, which 
is a revision of Bulletin 1040-B. This 
bulletin now includes complete infor- 
mation on a dependable limit stop, the 
Youngstown Safety Limit Stop for 
use on either alternating or direct 
current cranes or hoists. 


Particular attention is called to the 
accurate control of water levels by 
the EC&M altitude regulator and 
cushion tank completely described in 
Bulletin 1100. This is a revision of 
Bulletin 1033-B, which described only 
the EC&M pressure regulator. 


The EC&M altitude regulator is 
ultra sensitive and may be used to 
control the water in a tank 100 feet 
high within a limit of 2 feet. The 
EC&M cushion tank is used to elim- 
inate the abnormal fluctuations of the 
indicator-hand in the EC&M altitude 
or pressure regulator due to pulsa- 
tions in the pressure. 





Holyoke Plant Enlarged 


The Stuebing Cowan Company, 
builders of lift and industrial trucks 
and skids, has recently enlarged its 
Holyoke plant, where new equipment 
has been added to permit a decidedly 
increased production. 





Portable Air Compressors 

For Temporary Service 
The Buhl Company has printed and 
distributed several folders, pamph- 
lets and leaflets which describe the 
various types of portable compres- 
sors manufactured by the company. 
The claim is made that the new Buhl 
line comprises the largest variety of 
sizes and styles of portable compres- 
sors produced and that they were de- 
signed and built to fill an urgent de- 
mand. They are said to operate with 
the utmost dependability, regardless 
of climate or unfavorable working 
conditions and will produce a constant 
supply of air at the lowest possible 
cost. j 
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Sandvik Steel Used 
For Belt Conveyors 
The Bodinson Manufacturing Com- 
pany is distributing a 24 page illus- 
trated Catalog 17. The steel belt con- 
veyors, which are fabricated of Sand- 
vik steel from the famous mines of 
central Sweden, are said to be the 
simplest and most satisfactory type. 
The linkless metal belt compares with 
the apron, draglink, flight, screw, 
tray, and bucket types of conveyors, 
yet it is entirely free from the mass 
of moving cumbersome parts. Among 
the illustrations are a number of belts 
in actual practice. 





A New Three-and-a-Half 
Ton Hoist 

A new hoist, the WH, has just been 
designed by the Novo Engine Com- 
pany, for handling loads up to three- 
and-a-half tons. The standard line 
speed is 250 feet per minute, the 
greater loads, of course, being han- 
dled at lower speeds. A special high 
speed one drum hoist is included in 
the series that has a line speed of 480 
and 520 feet per minute and a load 
capacity of 1,500, 2,300 and 2,700 
pounds. The regular hoists are man- 
ufactured in one, two and three drum 
units. 





Spiral Conveyors 
For Many Purposes 


The Weller Manufacturing Com- 
pany is distributing its 80 page, illus- 
trated Catalog 36D which describes 
the spiral conveyors manufactured by 
the Company. The Catalog shows the 
many purposes to which these con- 
veyors are adapted, discusses the ma- 
terial used for each special case and 
gives considerable data on the gen- 
eral application and use of spiral con- 
veyors, and includes a scale of prices 
and costs. 





A New Excavator 


The Geo. Haiss Manufacturing 
Company is distributing an_ illus- 
trated, 4-page folder that is concerned 
with the new Haiss excavator. It is 
said to be the last word in digging 
machines. It will cut a swath of soil 
8 ft. and 3 ft. or more in depth. The 
capacity is said to equal that of any 
machine used for similar purposes. 
It is powered by a 4-cylinder Wau- 
kesha engine. Picks are of manga- 
hese steel with renewable and revers- 
ible points. Other parts of the ma- 
chine are similar to the other Haiss 
products, including the best of work- 
manship and the highest class ma- 
terial in all parts. 
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Super-Concrete Staves 
For Storage Bins 

The Neff & Fry Company is distrib- 
uting an 8-page illustrated folder that 
shows a number of illustrations of in- 
stallations and contains several let- 
ters from patrons. It includes con- 
siderable data on the construction of 
the storage bins by using the super- 
concrete stave and the methods of 
erecting the bins. 





American Hoist Appoints 
Gelinas Canadian Agent 


The American Hoist & Derrick Com- 
pany announces the appointment of 
A. R. Gelinas as its agent for On- 
tario, Quebec and the Maritime Prov- 
inces. Mr. Gelinas’ office in Montreal 
is located in the McRitchie & Black 
Building, 1434 St. Catherine St. West, 
Montreal. 





Brownhoist Moves 
Pittsburgh Office 


Industrial Brownhoist announces 
that effective April 20th its Pitts- 
burgh office will be moved from the 
Oliver Building into the new Koppers 
Building. L. Kleinhans, who has been 
with the corporation for several years, 
will continue to be in charge. 





A Condensed Catalog 


The Gardner-Denver Company is 
distributing an illustrated 28 page 
condensed catalog. This is in reality 
a catalog of bulletins as for each class 
of machinery the reader is referred to 
a certain bulletin which, no doubt, 
contains highly specialized informa- 
tion on a single piece of equipment. 
A business reply card also accom- 
panies the condensed catalog for the 
convenience of those interested in spe- 
cial bulletins on the different types of 
machinery. 





Bay City Increases 

Assembly Facilities 
Bay City Shovels, Inc., announces 
the letting of a contract to H. C. Web- 
ber Construction Company, for the 
construction of a new factory build- 
ing, to be used for assembly of Bay 
City power shovels and cranes. The 
new building is to be of brick and 
steel, modern fireproof construction, 
and will provide an additional 18,000 
square feet of floor space, necessary 
for increased production of tractor 
shovels and the new Model K, full- 
revolving shovel. The new assembly 
building is to be equipped with a ten- 


95 


ton electric traveling crane. The ma- 
chine shops, which have been operat- 
ing day and night shifts since the 
summer of 1928 will be continued dou- 
ble shift. 





Trackson Co. Appoints 
Cleveland Distributors 

The Trackson Company announces 
the appointment of the Cuyahoga 
Equipment Company, 5713 Euclid 
Ave., Cleveland, Ohio, as distributors 
of Trackson Tractor Equipment for 
McCormick-Deering Tractors. 

The Cleveland territory, which is 
comprised of nineteen counties in 
northern Ohio, has been assigned to 
the Cuyahoga Company, which was 
also recently appointed distributor for 
the International Harvester Com- 
pany’s Industrial McCormick-Deering 
tractors. 





Mott & McElrath Appointed 
Orton Representatives 
Announcement of the appointment 
of the Mott & McElrath Engineering 
Corporation, 249 W. 18th St., New 
York City, as representatives in the 
Metropolitan District has been made 
by the Orton Crane & Shovel Com- 
pany. Salesvof Orton products will 
be under the direction of John Con- 
nell of Mott & McElrath, which will 
also service Orton machines in the 
Metropolitan District and carry a 
complete line of spare parts in New 

York stock. 





Houston Gets a New 
Acetylene Plant 


The thirty-ninth acetylene gas plant 
of the Prest-O-Lite chain, located at 
925 Hughes Street, Houston, Texas, 
started operations February 2nd, 
1929, and will supply dissolved acety- 
lene for welding and cutting to local 
industry. A. J. Harrower is superin- 
tendent of the new plant and H. F. 
Sautter, whose headquarters are at 
the Dallas Prest-O-Lite plant, is dis- 
trict superintendent. 





Link-Belt Maintains a Stock 


Link-Belt Company has just issued 
a 38-page book, No. 1167, showing de- 
tailed specifications of the 15,000 
sprocket wheels now carried in stock. 
This will be sent gratis, on request. 
At the Chicago and Philadelphia 
plants a stock of 15,000 sprocket 
wheels, made from over 1,300 separate 
patterns is maintained. Shipments 
can be made the same day the order 
is received, thus saving days or weeks 
formerly lost in waiting for sprockets 
to be made up on order. 
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Rates for display advertisements in the Broadcast Section are given below. 


If you want to buy or 


sell used equipment, if you want a job or need a man, advertise your wants in Pit and Quarry. 
Advertisement copy for publication in the next issue should reach our office within one week after 


the date of this issue. 
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RATES P. 1 2 3 4 5 
INSERTION Inch Inches | Inches | Inches | Inches 


6 8 9 10 12 15 20 30 
Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches 








INFORMATION—“Broadcast” space is sold by the advertisin 


the even inch in height (not fractions), by 1, 2 or 3 columns in width: 


b 
“‘inch.”” Each page contains 30 inches. The width of the page is divided The size of a space is its height in inches multiplied by the number of 


into 3 columns, each 2% inches wide. Each column contains 10 inches columns in width. 
measured the length of the column. Any space may be used measured 


colur Example: a space 3 inches high by 2 columns wide 
is 6 inches. Copy changes made without additional charge. 


It Pays to Advertise in PIT AND QUARRY 


The results obtained from the advertisement which we recently had inserted in PIT AND QUARRY have been highly satisfactory. 
We have had several replies from equipment companies offering us equipment exactly as wanted, or that was very near what we re- 
quired, and among the various offers we have secured just what we wanted. 
We highly recommend to any firm in our line, or a similar line of business, which is in need of used equipment, the advertising ay 


of PIT AND QUARRY for obtaining prompt results. 


—Peerless Quarries, Inc., Oriskany Falls, 


Complete Service Publishing Company 


538 South Clark Street 


CHICAGO 








Machinery for Sale 





SPECIALS 
1—3-Roll Bradley Mill. 
1—No. 6 Williams Universal 

Hammer Mill 





CRUSHERS 
Crushing Rolls 


2—8”"x5”, 2—24”x12”, 1—24”x14”, 1— 
30”x12”, 1—30”x16”, 2—36”x16”, 2— 
42”x16”, 1—54”x24”. 


Gyratory 
an ee from No. 2 Reduction to No. 


Jaw 
1—2”x6”, 1—6"x3”", 2—8”x10", 1—6"x 
15”, 2—9"x15”, ‘1—11"x22", 2—12”x 
24”), 1—18"x36", 1—24”x36", 1—60” 


x84”. 
Rotary 
Two No. 0, two No. 1, one No. 1%, and 
one No. 2 Sturtevant Rotary Fine 


Crushers. fi 
Ring Roll 


One No. 1 and one No. 2 Duplex Stur- 
tevant ring roll mills. 


Ball and Tube Mills 


, 4, 4%’, 5’, 5%’, 6’, 8’ Hardinge 
Mills and Tube Mills. 


DRYERS 
One 3’x30’, Three 4'x30’, One 414’x30’, 
One 5’x40’, One 5%’x40', One 6'x60’, 
One 7’x60’ and One 8’x80’ Direct Heat 
Rotary Dryers, One 5’x25’, One 6’x30’, 
Two 8’x80’ Ruggles Coles type “A” 
and One 5’x30’. indirect heat rotary 


dryer. 
KILNS 
3’x15’, 414’x36’, 6’x60’, 6’x70’, 6’x100’, 
6’x120’; 1—4%’ Bruckner Roasting 


Furnace. 
MILLS 


Two 33” and two 42” Fuller Lehigh 
Mill 


8. 

1 No. 0000, 1 No. 00, 2 No. 1, 2—4 Roll, 
and 1—5 Roll Raymond. 

Swing Hammer Mills, Griffin Mills, 
Attrition and Cage Mills. 

Air separators, Screens, Elevators and 
dain Sand Washers and Clas- 
sifiers. 


The Heineken Engineering Corp. 


Industrial Engineers 
117 Liberty St., New York City 
Courtiandt 65130 


SHOVELS 


1—LORAIN 75, Gasoline Crawler, New 1928, 
All-Steel Center Drive Crawlers, 114-yd., 
HIGH LIFT; Like new. 

1—P. & H. Model No. 600 Gasoline Crawler, 
New late 1927, 1 yd., High Lift; Excellent 
condition. 

I—ERIE B-2 DREADNAUGHT, Steam 
Crawler, New 1927, l-yd., High Lift; com- 
pletely re-built, good as new. 

1—MARION 37, Steam Crawler; New 1925, 
13% yd., Boom 26 ft. Rebuilt, Excellent 
condition. 


CRANES 


1—15-ton cap. LINK-BELT, Gasoline Crawler, 
New 1928; 50-ft. Boom; Bucket operating; 
Perfect condition. 

1—12-ton cap. NORTHWEST No. 105, 
Gasoline Crawler, New 1926; 45-ft. Boom; 
Bucket operating; Excellent condition. 


Grey Steel Products Co. 
111 Broadway :-: New York, N. Y. 


DERRICKS 

2—25 ton Steel Guy 110’ Masts. 

1—15 ton Timber. 70’ steel boom. 

1—10 ton All-Steel Stiffieg, 75 ft. boom. 

2—5 ton 50 and 60’ boom steel stiffleg. 

1—10 ton Lambert Steel Guy Derrick 112’ mast, 100 ft. 
Boom, 18’ Bullwheel, bucket operating. 

1—10 ton Insley, 110’ mast, 100’ boom, 12’ bullwheel 
bucket operating 


HOISTING ENGINES 

1—60 HP National 3-Drum Elec. with Swinger 
1—30 HP Lidgerwood DD Elec. 
1—8x12 Mundy Triple Drum Skeleton 
1—7x10 Stroudsburg, Triple Drum, B. M. 
2—75 HP National Triple Drum Independent Motor 

Driven Swingers and Bank Lever Controls, 3 phase, 

60 cycle, 440 volts. 

GANTRY CRANES 

2—Link-Belt Tower mounted, 90’ boom, steam operated 

full revolving Gantry cranes, mounted on 30’ towers 

GASOLINE SHOVELS AND CRANES 
1—1 cu. yd. Link Belt Combination 
1—Model 105 Northwest Crane 40’ boom. 
STEAM SHOVELS 
1—Marion 37 Cat. 1% yd. dipper 
1—Marion 32 Cat. 14 yd. dipper 
1—Type B-2 Erie. New 1927 
GASOLINE LOCOMOTIVES 
1—8 ton Plymouth 36” ga. 
AIR COMPRESSORS 

2—100 cu. ft. Chicago Pneumatic Portable Gasoline 
2—240 cu. ft. Penna. Motor Driven 40 HP 3 ph. 60 cy. 

220/440 vs. 


B. M. WEISS 
1234 Widener Bldg., Philadelphia, Pa. 














CRUSHERS 
Traylor Jaw 36x42” Mang. fitted. 
Gates Gyratory, 15-N. 
Gates Gyratory, 12-K. 
McCully Gyratory No. 8, 5, 4, and 3. 
Williams No. 7 Pulverizer, New. 
Telsmith No. 4 and No. 2-F Reduction. 
Kennedy gearles« No. 37 Reduction. 
Austin No. 10, No. 6 and No. 5 gyratory. 
Good Roads 10x20 portable & 10x20 on Skids. 
Jaw Crushers, 7x15, 9x15, 12x24, 18x24. 
Allis Chalmers Gates 744-K and 6. 
Sym®ns Disc 48", 36”, 24” and 18”. 
Sturtevant No. 14 Rotary Fine Crusher. 
Jeffrey Hammer Mill type A, 36x24’. 
Stephens-Adamson all Steel Bucket Elevator. 
Stephens-Adamson Pan Conveyor. 
Screens 48x20", 48x16’, 40x12’. 
Crushing Rolls various Sizes. 
OTHER CRUSHERS, SCREENS AND CONVEYORS. 

CRANES, SHOVELS AND DRAGS 
Bucyrus 35-B Shovel Cat. 1% yd. 
Orton Comb. Shovel and Crane, % yd. 
Universal Power Shovel, Gas, Cat. 4 yd. 
Byers Combination Shovel and Crane Wyd. 
Marion 31 Cat. 1% yd. low price. 
Bucyrus Cl. 14 Cat. Dragline 80’ boom, 2 yd. 
Bucyrus Cl. 24 Dragline electric 100’ Boom. 
Speeder % yd. Gas. Cat. Shovel. 
Byers Bearcat Crane 28’ Boom, low price. 
Universal Truck Crane Kyd. 
Byers Truck Crane 30’ Boom, % yd. 
Bucyrus Shovel 80-B Cat. 2yd. 
Other makes and sizes on hand. 
COMPRESSORS, CARS, LOCOMOTIVES. ROTLERS 
BUCKETS AND POWER EQUIPMENT 


F. MAYER 
53 W. Jackson Blvd., Chicago, III. 





SPECIAL BARGAINS 


Bucyrus 1% yd. Electric Cat. Dragline and Crane, 
50’ boom. Very low price. 

Marion 37 Steam Cat. Shovel, 134 yd. A-1 

Barber-Greene Loaders, Models 25 and 42 

Owens 14 yd. clamshell Bucket. Bargain 

Slackline & Drag Scraper outfits. All sizes 

Motors & Generators, all sizes and types 

Diesel Engines—15 to 500 HP 

Shovel Attachments for Northwest 104 & 105 

Gas Locomotives, all gauges, all sizes 

Buckets—All types, 1/3 to 2% yds. 

Hoists—All types, 5 to 125 HP 

Dredging pump outfits, 6” to 24” 

Derricks—New and used, 5 to 50 tons 

Compressor, 92’ Ingersoll-Rand, $250. 

Compressor—770’ Belted, 100 Ibs., 2 stage. A-l 
condition. Price $1000. 


JAMES WOOD 


53 West Jackson Blvd., CHICAGO 














FOR SALE 


GRAVEL EXCAVATING EQUIPMENT 
Two-Speed Electric Hoist, 114-yd. PIO- 
NEER Bucket, set heavy blocks. $2500.00. 
BARNETT-DUNNING, INC. 


Indianapolis, Ind. 











